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CuRRENT ELEecTRICAL NEWS 





DIAMOND DIES. 

It is not perhaps generally known that diamonds are used 
quite extensively as dies for drawing wire of the smallest sizes; 
for instance, the sizes less than say 0.025 inch diameter. The 
hardest steel dies are not suitable for this work, for the reason 
that the wear upon them so enlarges the die that the diameter 
of the wire is not uniform within the required percentage of 
variation at the beginning and end of a drawing. Sapphires are 
also used sometimes for this work. Copper, silver and platinum 
are the metals usually drawn to the very small sizes. With 
diamond dies it is practicable to draw platinum to a diameter 
of five ten-thousandths of an inch. An idea of the fineness of 
a copper wire drawn to only three one-thousandths of an inch 
in diameter may be gathered from the fact that in one pound 
of the metal there are over six miles of such wire. 

The weight of the diamonds used for this work is from four 


to five carats and they are uncut except as to the die. The value 
of these dies, which, of course, are not of the first water, varies 
from fifteen dollars to twenty dollars per carat, and several 
hundred thousand dollars worth of diamonds are utilized as 
dies in the various wire factories of this country alone. 

Skilful, however, as must be the artisans who sink these 
small dies and attenuated as the wires drawn through them 
may be, yet neither will stand comparison with the output of 
the spinnaret of the common spider, which ejects a single thread 
of silk so fine that 18,000 threads are required to equal in thick- 
ness an ordinary single strand of sewing silk. 





RESPONSIBILITY FOR ACCIDENTS. 

In our hurry to crowd two days’ work into one, we 
frequently take risks which would be avoided by a man who is 
taking life more leisurely. We run for the passing car, 
although we know that another one will be along presently. We 
men, at least, do not hesitate to board moving vehicles, provided, 
of course, that the guard or conductor will let us on. Indeed, 
some of us force ourselves into the car against the energetic 
protest of the man in charge. The same condition prevails in 
other things. If a risk is possible, some one is sure to discover 
it and take it. 

Since we take so many risks, we, of course, expect accidents 
tu occur occasionally, but each one of us feels that he, at least, 
is able to take care of himself, and is cautious enough to 
avoid a mishap. Then, when it does happen, he is apt to feel 
that he is not to blame because he was careful; hence the com- 
pany was at fault somehow or other. When one really believes 
this it does not take much to persuade him that the railway 
company should pay for its supposed negligence, and to start one 
of the suits for damages for which the company really should 
not be held responsible. 

But they do things differently in England, as a recent inci- 
dent shows. It seems that a Russian, who had only recently 
arrived in England, in his hurry to go somewhere or to get 
away from some other place, jumped on a moving train of 
the Central London Railway. As the gate had been shut, he 
was caught between it and the wall of the tunnel, and was only 
saved from death by the quick action of the guard, who applied 
the emergency brake. The worst he suffered was a cut head 
and the loss of some skin from his legs. As suit for damages 
was threatened, the company brought the matter up before the 
court, and the poor foreigner, in spite of his ignorance of 
English, was fined forty shillings. We have no doubt that 
this one experience will be sufficient for him. It would be 
well if some such lesson could be impressed upon us occasionally 
—that is to say, of course, upon those who take needless risks. 
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THE EFFICIENCY OF THE INCANDESCENT LAMP. 

The luminous efficiency of the incandescent lamp is gen- 
erally accepted as being somewhere between four and six per 
cent—that is to say, of the total amount of electrical energy 
delivered to the lamp, only four to six per cent is believed to 
be converted into luminous rays. This low efficiency, combined 
with the poor efficiency of our methods of converting the energy 
of fuel into electrical energy, gives us a final efficiency 
from coal pile to incandescent lamp that would be disgraceful, 
where it not better than the efficiency of other methods of 
lighting. Assuming a fair figure for the efficiency of the gen- 
erating station, we find that of the energy contained in the coal 
and converted into heat, less than one-half of one per cent 
eventually becomes light. It is this fact which makes so 
important the endeavors being made in various directions to 
increase the efficiency of the electric lamp, whether arc or incan- 
descent ; for while the arc lamp is more efficient than the incan- 
descent lamp, it is still far from what we wish it were. 

Poor as the efficiency of the incandescent lamp has been held 
to be, we are now told that it is not as good as we thought it 
was. In an article appearing in the Physical Review for March, 
Mr. C. E. Mendenhall gives the results of a recent determination 
of the luminous efficiency of a carbon filament. A modification 
of Angstrom’s method is used. In this the ratio between the 
total rays and the visible rays of an illuminant is determined 
by means of a thermopile. The efficiencies found varied, of 
course, with the energy delivered to the lamp. At what was sup- 
posed to be normal brilliancy, it was only 2.6 per cent, or at 
least thirty per cent less than the lowest figure accepted pre- 
viously. This is somewhat disappointing; but, on the other 
hand, it shows that there is greater room for improvement than 
had previously been thought. The saving of a quarter of one 
per cent of the energy contained in coal would seem to be a 
matter of little concern, but if this could be accomplished at 
the lamp it would almost double the amount of light which is 
now obtained from the same amount of coal. 

While upon this subject of increasing the efficiency of the 
incandescent lamp, one or two characteristics of the new tanta- 
lum lamp may be mentioned. The filament of this lamp has a 
positive temperature coefficient. Carbon, as is well known, has 
The resistance of the tantalum lamp, 
when incandescent, is five times as great as its resistance when 


a negative coefficient. 


cool. 
like five times the normal at the moment o1 starting the lamp 
which causes a momentary flash, the lamp almost instantly 
coming to its normal brilliancy. It is hardly probable that any 
condition will arise in which this characteristic of the tanta- 
lum lamp would cause trouble. The inductance of the circuit 
will diminish the effect under ordinary conditions. Still, the 
effect is there and should be borne in mind. The carbon lamp 
behaves just the other way, the resistance decreasing as the 


The effect of this is to cause a rush of current something 


lamp heats up; therefore, throwing a large number of carbon 
lamps’ on to a system at once should produce less strain on, the 


system than throwing an equivalent number of tantalum lamps. 
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In fact, any lamp in which a filament having a positive tem- , 
perature coefficient is employed must behave in somewhat the 
same way as does the tantalum lamp. 





POPULAR ELECTRICITY. 

There is a tendency now-a-days to be commended—that is, the 
interest taken by the public in electrical matters, and the desire 
of most people to know something about the many and various 
kinds of electrical devices which they meet at every turn. For 
this reason one is inclined to be lenient with the writers of 
popular articles on electrical matters, since it is through such 
writings that the public receives its information. Such articles 
we have read from time to time—many of them with pleasure. 
but occasionally one does irritate. It seems to us that such 
articles should recognize the necessary limitations of the man 
who has not, and who does not pretend to have, much knowledge 
of higher ‘physics. Explanations of electrical phenomena shoul 
The action of 
voltaic batteries is easily explained to any one by pointing out 


be simple and such as he can grasp readily. 


the chemical reactions going on and showing how these differ 
when a current is drawn from the cell and when it is not. Bui 
it seems to us that to belabor a poor little dry cell with the 
electronic theory in order to show how it does its work is rather 
hard on the reader and on the cell. It is true that this very 
pretty theory is absorbingly interesting to those who have at 
all studied it, but even they find it not easy to follow the 
reasoning of its advocates at all times. 

On the other hand, there are those who go to the other 
extreme, and because they have not followed attentively all of 
the recent work in electrical theory, will have nothing to do 
with the new ideas, and have no patience with those who care 
to discuss them. These persons should remember that the 
electronic theory and the new theory of matter, which is so 
interwoven with it, are not haphazard guesses at what might 
be true. In fact, the very things which Thomson and his school 
are now trying to demonstrate, or disprove, by mathematica! 
analyses and experimental research were guessed at by so-called 
philosophers years ago. The theories as put forward to-day are 
based upon a vast amount of scientific work and reasoning. 
Taken merely as hypotheses, they are pretty and interesting 
enough to repay for studying them. But they do more than this. 
for there seems to be no doubt that, for the present, they offer 
the most satisfactory explanation of many scientific facts. Onl) 
recently Dr. Thomson, in an address before the Royal Institu- 
tion, London, said that the new theory of matter suggests a 
plausible explanation of chemical valency, a phenomenon whicl: 
has puzzled the chemists since the beginning of their science. 
At first thought this seems to be an unexpected outcome of the 
study of conduction of electricity through gases. On the other 
hand, we must remember that in dealing with a gas, we are deal- 
ing with an aggregation of more or less independent units, and 
should expect the characteristic of these units, as individuals, to 
assert themselves more than if we were dealing with a mass, the 
particles of which were not so independent. 
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WATER RHEOSTATS. 

Why is it that the water rheostat has such a bad name as 
a commercial device? It has so much in its favor: it is cheap, 
simple, easily changed to give varying values and gradual in 
its effect. These are valuable properties, yet the water rheo- 
stat is seldom or never used outside of the laboratory, and 
even there it is used apologetically, because “it’s so convenient.” 

What are the objections to the water rheostat? First, the 
electrodes may be acted upon. When employed to control direct 
currents, a material such as carbon, which is not affected, must 
be used, but there is no such need when alternating currents 
are employed. Another disadvantage lies in the necessity for 
adding to the solution, from time to time; and further, any- 
thing containing a liquid is usually assumed to be non-portable. 

In answer to these criticisms it may be said that portability 
may be secured by proper design, of the containing-vessel. Are 
there not other devices which require the addition of some 
solution from time to time, in which this disadvantage has not 
been considered serious? ‘Tihe proper dissipation of the heat 
developed can be secured by proper design. There seems to 
be no good reason why the water rheostat should not play 
a larger part in the electrical world. In Europe there seems 
to be less prejudice against this device, for we frequently find 
reference to it. One noticed recently was a description of 
the water rheostat which is used for controlling the new loco- 
motives of the Valtellina road in Italy. As these locomo- 
tives are each equipped with two double motors which are 
required to draw a train weighing 460 tons at a speed of 
twenty miles per hour, it is evident that the rheostats are 
not playthings, but are intended for serious work. 





RADIUM INFECTION. 

In a recent communication to Nature, an abstract of which 
is given on another page of this issue, Mr. A. S. Eve calls 
attention to the danger of the unrestricted use of radium and 
other radioactive substances in physical laboratories. As has 
been shown, these materials give off an emanation which con- 
denses or collects on neighboring objects and confers upon them 
a secondary activity. This secondary activity persists for some 
time, and, as Mr. Eve found, may cause trouble and annoyance 
to the experimenter. It is probable that by this time a great 
many of our physical laboratories are already infected, and for 
that reason it will be difficult, if not impossible, to conduct 
experimental work of a certain class within them for some time 
at least. While this secondary activity can be removed from 
articles by treating them with acids, it is out of the question 
to treat everything in this way, and it would seem advisable 
for those in charge of physical laboratories to restrict the use 
of radium, whether for experimental or other purposes, or 
otherwise the efficiency of their buildings will be greatly 
impaired. Work with these materials should be conducted in 
special buildings. When the material itself is kept in the 
physical laboratory it should be kept sealed up closely. As the 
emanation which causes the trouble seems to be a gas, sealing 
it in a glass tube will retain it. 
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AND STILL THE WONDER GROWS. 

Undoubtedly one of the ‘most startling discoveries in 
physical science of recent times was that of radioactivity. That 
a substance which appeared to be an element could break up 
into something else, with the liberation of energy, or that this 
material had the power of catching some kind of unknown 
radiation, and converting it into a known form, were ideas 
that would have been scoffed at but a short time before they 
were being earnestly considered and energetically discussed. 
Then, as the one theory seemed to gain the upperhand, it was 
found that there was not one kind of radiation only, but that 
there were three, which were promptly given alphabetic names. 
The first in order seems to be a particle of atomic dimensions, 
carrying a positive charge. The second has subatomic dimen- 
sions, and is negatively charged. Tihe third class of rays is, it 
appears, a kind of invisible light which is due to the impact 
of the particles themselves upon some more or less impene- 
trable substance. And still the wonder grows, for there has 
now been found a fourth kind of ray, which, to be in harmony 
with the accepted terminology, is designated as the 8 ray. 
These new rays were described by Professor J. J. Thomson, 
in a recent lecture, who said that the 3 rays seem to be nega- 
tively charged particles of the subatomic dimensions. They 
seem to be a sort of tired-out 8 ray, for they resemble these 
Whether they arise 
directly from the breakup of the atom, or in a secondary way, 
due to some interference with the discharge of the B rays, has 


rays in everything except their speed. 


not been explained. They have not been detected previously, it 
appears, because of their feeble penetrative power. They are 
entirely stopped by a few millimetres of air at ordinary press- 
ures. The wonder is that one small atom can give birth to 
so many small bodies. A few years ago, when we had got 
down to the atom and thought that we were about at the end, 
it seems that we were only at the door of a new science. 





SEARCHLIGHTS IN LIGHTHOUSES. 

It has been announced that one of the features of the Lewis 
& Clark exposition will be a large searchlight surmounting 
Mount Hood. This will be used to good effect for illuminating 
the snow-capped mountain peaks within one hundred miles of 
the light. It is also said that the beam thrown from this search- 
light will be visible to vessels one hundred miles off the coast. 
This statement suggests that the searchlight might be used as 
a valuable aid in lighthouse service, for warning vessels when 
they are approaching land. The ordinary range of visibility of 
a lighthouse is about twenty or twenty-five miles. For a light- 
ship it is somewhat less, as the light is lower. Now, a powerful 
searchlight can throw a beam upward which will be seen thirty 
or forty miles, under favorable conditions. It is probable that 
a powerful ray thrown vertically upward from a lighthouse would 
be visible long before the direct rays of the lighthouse could be 
seen. A somewhat similar scheme has been tried on railroads, 
where a beam from the electric headlight of a locomotive was 
thrown upward as a warning to the engineers of other 
locomotives. 
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The Convention of the Ohio Inde- 
pendent Telephone Association. 
The convention of the Ohio Independ- 

ent Telephone Association was held in 

Columbus, Ohio, at the Hotel Hartman, 

March 30, 1905. The address of welcome 

was made by Mayor Robert H. Jeffrey, 

and the response by Mr. Frederick S. 

Dickson, Cleveland. The report of the 

president, Mr. Frank L. Beam, of Colum- 

bus, was replete with interesting infor- 
mation concerning the advance of inde- 
pendent telephone interests in the state. 

To-day the association has over 300 in- 

corporated companies, operating over 600 

exchanges, with 1,300 toll stations and 

200,000 telephones. 

Following the report of the president 
there was heard the report of the secre- 
tary, Mr. E. E. Knox, of Portsmouth, 
and the report of the treasurer, Mr. 
Ralph Reamer, of Columbus. 

It was determined at the convention 
to employ a state organizer to promote 
the interests of the independent holdings 
in Ohio. For the purpose of providing 
funds, the association made itself liable 
to an assessment for emergency purposes, 
this assessment not to exceed four cents 
per telephone in active service. This is 
in addition to the regular membership 
fee of constituent companies. 

The convention voted that the associa- 
tion should become a member of the 
National-Interstate Telephone Associa- 
tion, and appointed Frank L. Beam a 
member of the advisory committee of that 
organization. Delegates and alternates 
were named to the annual convention, 
to be held in Chicago, June 20 and 21. 

The officers chosen for the ensuing year 
were: president, Frank L. Beam, Colum- 
bus; vice-presidents, E. G. Miller, 
Warren; W. F. Laubach, Akron; J. B. 
Rhodes, Zanesville; G. P. Thorpe, Wil- 
mington; W. G. Thompson, Hamilton; I. 
H. Thedieck, Sidney; G. H. Metheany, 
Lima; R. E. Hamlin, Toledo; D. E. Sapp, 
Mount Vernon; secretary-treasurer, Ralph 
Reamer, Columbus. 

The programme included the discus- 
sion of “Standardization of Equipment,” 
by M. H. Clapp, St. Louis, Mo.; 0. F. 
French, Cleveland, Ohio, and B. H. 
Brooks, Columbus, Ohio. “Development 
of New Territory and Importance of 
Placing Properties on a Dividend-Paying 
Basis,” Dwight E. Sapp, Mount Vernon. 
“Operating Rules and a Standard Method 
of Accounting,” C. Y. McVey, Cleveland ; 
S. E. Ward, Mansfield; George H. 
Metheany, Lima; J. P. Boylan, Cleve- 
land; C. E. Stinson, Toledo; M. B. 
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Overly, Cleveland. “Practical Operating 
and Maintenance of Exchanges,” C. E. 
Stinson, Toledo. “How to Increase Long- 
Distance Business,” M. B. Overly, Cleve- 
land. “Protection of Independent Inter- 
ests by Manufacturers,” W. F. Laubach, 
Akron. “The Importance of the Associa- 
tion’s Appointing a Man to Give His 
Entire Time to Its Interests,” H. P. 
Folsom, Circleville. ‘“National-Interstate 
Telephone Association,” J. B. Hoge, 
Cleveland. 

The banquet at the Hartman Hotel 
was in every way a success. There were 
in attendance over 150, Frederick S. 
Dickson, of Cleveland, president of the 
United States Long-Distance Telephone 
Company, acting as toastmaster. 

= . 
Comparison of New York and London 
Transit Systems. 

United States Consul Halstead, Bir- 
mingham, England, states that Mr. J. 
Allen Baker, chairman of the highways 
committee of the London County Council, 
having on behalf of that committee visited 
New York, has made a report on the tran- 
sit systems of that city. The comparison 
he makes between New York and London 
electric street-car systems, showing, com- 
paratively, construction and operating 
costs, revenue, speeds, and the pay and 
hours of employés, which the London 
Daily Mail has extracted from his report, 
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have full charge of the site until the ex- 
hibits are all removed. It is interesting 
to note, in this connection, that the park 
must be left in exactly the same condition 
as it was prior to the building of the ex- 
hibit quarters. There will be one main 
exhibit building. This building will have 
a floor space of 21,000 square feet. In 
addition to this, however, the balance of 
nine acres of the park will be taken up 
by outside exhibits. At the present time 
very nearly all of the space in the main 
exhibit building has been sold, and 71,000 
square feet of space outside of the main 
exhibit building. Power will be supplied 
by the power department of the Washing- 
ton Railway and Light Company from 
the station at Fourteenth and B streets. 
Steam mains and electric conduits will be 
led under the street to plot 3 and plot 4, 
to the west of the main entrance at Fif- 
teenth and B streets, where nearly all 
of the moving exhibits will be erected. 

Mr. J. Alexander Brown, 160 Broad- 
way, New York city, is secretary and 
director of exhibits. 
bine 
An Alternator for 120,000 Cycles 

per Second. 

In the Philosophical Magazine for 
March, 1905, Mr. W. Duddell describes 
a high-frequency alternator which was 
constructed in order to conduct some ex- 
periments on the resistance of the elec- 














should be of general interest: tric arc. The machine is of the inductor 
NEW YORK AND LONDON TRANSIT SYSTEMS. 
Item. New York. London. 

Gross earnings per car-mile ............sceeceeeeeceeeeees 33 cents. 24 cents. 
Operating costs per Car-mil€ .............cecceeeereeenees 15 cents. 14 cents. 
Cost per track-mile for cleaning.............+s+eeeeseeees 486.65, 652.11, 
Cost of construction line per car-mile of single track. ... | $97,380 to $121,662.50, 72,024.20. 
Cost of feeder cables per mile..............cceeeeeeeeeeee 15,572.80. 7,299.75. 
Cost of power stations per mile, single track ............ 28,225.70. 28,469.02. 

ur 10 miles. miles. 


Average speed per ho’ 
Hours of motormen and conductors.........-.eseeeeeeeee 





10 hours’ labor in 12 con- 


10 hours’ labor in 124 con- 


secutive hours. secutive hours, average. 











Pay Of MOCOTINOM POE GIG ooo 5:65 65050 ssc sasesccntcesucies fi to $2.50. er to $1.52. 
PAY. Of CODGUCIOES POF GRY. oo ines ciccccesecsssecncvcccesse 2.01 to $2.87. 1.15 to $1.52. 
Pay of conduit cleaners per day..........eeseceeeeeeeeees 1.74. 1,30. 
Pay of car cleaners per WeeK..........ceccsccccccsccecers 10.56 to $12.28. 6.08 to $6.68. 
The American Railway Appliance type. When first designed there were 


Exhibition. 

The American Railway Appliance Ex- 
hibition, which will be held in Washing- 
ton, D. C., from May 1 to May 14, 1905, 
in connection with the International Rail- 
way Congress, is getting ready for an 
elaborate presentation of still and moving 
railway apparatus. A plot of ground in 
what is locally known as Monument Park 
has been selected as the site. A federal 


‘act has been passed allowing the use of 


this portion of the district. The com- 
mittee in charge of the American Railway 
Appliance Exhibition will fence in the 
exhibition ground, police it, and, in fact, 


ninety teeth, but it was found impossible 
to obtain the high frequency that was de- 
sirable with this design, because of the 
impossibility of balancing perfectly the 
inductor. It was found feasible to run 
the shaft alone at from 30,000 to 40,000 
revolutions per minute, but with the in- 
ductor in place the speed could not be 
above 600 revolutions per second. Upon 
replacing the old inductor with a new 
one having 204 teeth, a frequency of 
120,000 cycles per second was : obtained, 
the output at this speed being a tenth of 
an ampere. By means of this machine it 
was found that the solid are behaved 
more and more as an ordinary. resistance 
as the frequency was increased. 
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Electricity in the Anthracite Coal Mines—lI. 


The Application of Modern Methods in the Development of a Long-Established Industry. 


N THE anthracite coal mines located 
near Scranton, Pa., many different 
systems of motive power are used. 

These include steam, compressed air, 
electricity and animal power. The use 
of electricity is comparatively recent, but 
is largely increasing. The method of work- 
ing the coal beds is much the same in all 
the mines, Tunnels are usually driven 
from the foot of a shaft, and from these 
tunnels side-tunnels are driven into 
chambers in which the mirers work. The 
coal is taken out by drilling and then 
blowing down a portion of the wall with 
black powder. 

The coal, after being blown down, is 
loaded on cars which are hauled to the 
foot of the shaft by a small locomotive, 
cable haul or mules. It is then hoisted 
to the surface and taken to a breaker, 
where it is crushed and sorted into dif- 
ferent sizes for the market. 

In all the mines the hoisting of the 
cars up the shaft is done by steam en- 
gines driving hoisting drums. There are 
usually two cages in the shaft, one bring- 
ing a loaded car to the surface as the 
other cage carries an empty one back 
into the mine. The breakers, in nearly 
all cases, are driven by a pair of steam 
engines, though in some of the newer 
breakers electric motors will be installed. 
The cable hauls in the mine are driven, 
in some cases, by steam engines, and in 
others by electric motors. For hauling 
the loaded cars through the tunnels, elec- 
tric locomotives, steam locomotives, com- 
pressed-air locomotives and mules are 
used. 


MINES OF THE DELAWARE & HUDSON 
CANAL COMPANY. 

Jermyn Colliery—The Delaware & 
Hudson Canal Company operates a large 
number of mines around Scranton. This 
company has but recently begun to use 
electricity. One of the mines in which 
electricity has just begun to displace the 
older and more primitive methods of 
handling the mined coal is the Jermyn 
mine, located at Jermyn, about sixteen 
miles from Scranton. The workings are 


about 200 feet below the surface, and ex- 
tend a mile or more from the shaft. The 
loaded coal cars are brought from the 
various chambers to rope hauls, which 
“bring them to the foot of inclined planes 
which slope to the foot of the shaft. The 
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cars are hauled up the inclined planes by 
means of wire rope cables which are 
wound by steam engines. Two of these 
engines are located in the mine, and one 
engine is on the surface. 

The engines in the mine are a pair of 
Lidgerwood ten by twelve-inch hoisting 
engines, driving a large drum, and an- 
other pair twelve by fifteen inches, also 
driving a drum. When the cars reach 
the foot of the last inclined plane they 
are drawn up to the foot of the shaft 
by means of a pair of engines which are 
located in a wooden house on the surface. 
These engines drive a drum on which 
the hoisting rope is wound. The rope 
is 3,300 feet long, and runs from the 
drum to the plane through a small hole 
bored through the earth. 

When the cars reach the foot of the 
shaft they are hoisted directly to the 
breaker by an elevator driven by a pair 
of steam engines. The elevator has two 
cars, one of which ascends while the other 
is descending. ‘The two cars counter- 
balance each other, and in addition to 
the cable joining them a cable goes from 
each car to the drum on the hoisting 
engines. The drums are_ seventy-two 
inches in diameter, and wind a one and 
one-half-inch cable. These elevators will 
hoist the cars at a rate greater than one 
a minute. As the empty cars reach the 
foot of the shaft they are taken by a 
chain haul to the top of a short incline. 
At the top they are switched to other 
tracks running down the inclined planes 
heretofore mentioned. They run down 
these tracks by gravity, and are hauled 
from the foot of the slope by an electric 
locomotive. The chain haul is at present 
operated by a small steam engine, but 
a seven and one-half-horse-power motor 
has been purchased to replace it. The 
motor is to run at 815 revolutions per 
minute at 230 volts, and will be geared 
to the sprocket of the chain haul. 

In the same house with the engine 
driving the inclined plane rope haul is 
located the electric generating outfit of 
the mine. This consists of an eight-pole, 
180-kilowatt, 300-volt, direct-current 
generator built by the Fort Wayne Elec- 
tric Works, Fort Wayne, Ind. The gen- 
erator is direct-connected to a 243-horse- 
power McEwen engine manufactured by 
the Ridgway Dynamo and Motor Com- 
pany, Ridgway, Pa. The engine is six- 


teen by eighteen inches, and runs at 250 
revolutions per minute. These machines 
furnish current for lights in the mine 
and breaker, and for operating three 
electric locomotives in the mine. 

The switchboard is located directly be- 
hind the engine. It consists simply of 
oak uprights carrying a number of oak 
slats, to which the various instruments 
are secured. These instruments are an 
overload circuit-breaker, a Weston 1,000- 
ampere ammeter, a Weston 300-volt volt- 
meter, a double-pole, single-throw switch 
for the power circuit, a smaller one for 
the light circuit, and the field rheostat 
for the generator. A lightning arrester 
is inserted in the power line just after 
it leaves the switchboard. The power 
line consists of two cables, one of which 
is insulated, and the other bare. The 
bare cable is grounded immediately after 
leaving the power-house. 

There are about 250 sixteen-candle- 
power lamps installed in the mine and 
the breaker. Those in the mine are in 
the main roads, which are white-washed, 
and give good illumination. In the 
chambers the only light is furnished by 
the oil lamps carried by the miners. 

Two of the electric locomotives in the 
mine are used for shifting the cars from 
the main roads to the various workings. 
These locomotives are small, weighing 
about five tons each, and have a draw-bar 
pull of 1,200 pounds. The third loco- 
motive is considerably larger, and hauls 
the cars from the point where they are 
gathered by the small ones to the foot 
of the rope hauls, which take them to 
the shaft. 

The larger locomotive weighs thirteen 
tons, and is twelve feet long, four feet 
wide, and about three feet six inches high 
from the rail. It carries two fifty-horse- 
power motors geared directly to the axles. 
The locomotive is carried on four thirty- 
three-inch wheels, and has a gauge of 
twenty-eight inches. Its speed is about 
eight miles per hour, and the draw-bar 
pull 4,500 pounds. The equipment con- 
sists of a type R-37 General Electric con- 
troller, a screw brake and headlight at 
each end. The headlights are thirty-two- 
candle-power lamps set in parabolic re- 
flectors. Current is taken from an over- 
head wire by means of a trolley. The 
wire is suspended from double-petticoated 
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insulators attached directly to the roof 
of the mine by a casting. 

The two five-ton locomotives run 
further into the workings than the 
trolley wire does. When they reach the 
end of the wire the trolley is unshipped, 
and a cable carried on a reel on the loco- 
motive is attached to the trolley wire. 
The locomotive is then enabled to go 
about 1,000 feet beyond the end -of the 
trolley wire. The reel is connected by 
a chain and sprockets to one axle of the 
logomotive, and winds or unwinds the 
cable, according to the direction of the 
locomotive. The return circuit is through 
the track and ground. 

The only other machinery in the mine 
are the drainage pumps, of which there 
are seven. One of these—a Jeannesville 
pump—runs continuously. This pump is 
a duplex fourteen by twenty-four by 
thirty-six inches, with outside-packed 
plungers. It has a capacity of about 
145,000 gallons per hour. The other 
pumps are installed on three different 
levels, and are for emergency use only. 
These pumps are one Jeannesville, similar 
to the above, two single Cameron pumps 
fourteen by twenty-four by thirty-six 
inches, one single Cameron pump six- 
teen by twenty-four by thirty-six inches, 
and two Gould & Garrison single pumps 
twelve by fourteen by twenty-four inches. 

Steam is furnished to the entire plant 
by a battery of six locomotive boilers lo- 
cated in a brick boiler house on the sur- 
face. The house is about sixty by forty 
feet, with a peaked slate roof. It has a 
pit underneath, into which the ashes are 
dumped directly from the fireboxes. They 
are then shoveled into cars run into the 
pit, and hauled away to the dump. 

The boiler shells are sixty inches in 
diameter, and contain each 163 two and 
one-half-inch tubes. Each boiler is fitted 
with an Argand steam jet blower, and 
additional draught is furnished by means 
of a Sturtevant sixty-six-inch fan, which 
is driven by a small steam engine. A 
small water pipe runs into a shallow 
well in the smoke-box of each boiler, and 
all the cinders which come through the 
tubes are washed out. This obviates open- 
ing the front ends for cleaning. Feed 
water is furnished all boilers by an ex- 
haust steam injector, which delivers water 
to a four-inch main, from which a two and 
one-half-inch feed pipe runs to each boiler. 
For emergency use there are also installed 
in the boiler house three live steam in- 
jectors. Each boiler delivers steam at a 
pressure of 110 pounds per square inch 
through a six-inch pipe to a twelve-inch 
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header. The steam reaches the engines 
on the surface with but little loss of 
pressure. The pipes are well covered, and 
the steam is practically dry at the en- 
gines. The longest cistance it is trans- 
mitted on the surface is about 1,400 feet. 
This line runs to a pair of engines driving 
ventilating fans at a distant part of the 
mine. There is considerable drop of 
pressure, however, between the boilers 
and the underground machinery, the 
pressure in the mine being only about 
eighty pounds. 

The electrical installation at this mine 
was made in July, 1903, and is already 
proving a marked success. Previous to 
that time the cars in the mine were 
moved by mules, there being fifty-five 
mules engaged in shifting and moving 
the cars to acd from the rope hauls. 
Under the most favorable conditions the 
mules could haul about three loaded cars, 
each holding between two and three tons 
of coal. The best speed that could be 














FOURTEEN-TON COMPRESSED-AIR LOCOMOTIVE, 
CoaL Brook CoLLieRy, DELAWARE & Hup- 
son COMPANY. 


made was not over two and one-half miles 
per hour. The thirteen-ton locomotive 
alone can haul a train of thirty loaded 
cars at a speed of eight miles per hour, 
and is operated by one man. Each mule 
required a driver, so that the saving in 
labor alone due to the locomotives is con- 
siderable. A steam locomotive was used 
for some time prior to the installation 
of the electric locomotive, but it was very 
unsatisfactory on account of the exhaust 
steam and waste gases. 

Much time is saved also in switching 
the cars; the cars and locomotives being 
coupled and uncoupled much more 
quickly than was possible with the mules. 

The lighting of the mine is also im- 
proved by the use of electricity. Formerly 
the only lights were the naked 1 umps car- 
ried by the men. While at prevent only 
the main roads are lighted electrically, 
the improvement has been so great that 
the use of electricity is being rapidly ex- 
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tended. The number of electric locomo- 
tives is also shortly to be increased, to 
displace all of the mules in service. 

Coal Brook Colliery—At the Coal 
Brook colliery of the Delaware & Hudson 
company, located in Carbondale, the con- 
ditions are totally different from those at 
Jermyn. At the Wilson’s Creek mine of 
this colliery there is no vertical shaft. 
The mine is located in a hill, and is 
entered by a horizontal drift driven in 
at the base of the hill, consequently there 
is no necessity for hoisting engines or 
elevators. The veins run at such an angle 
that the cars can be brought from most 
of the main workings to a central point 
by gravity. They are gathered by small 
compressed-air locomotives and hauled to 
the main road, where they are delivered 
to a larger compressed-air locomotive 
which brings them out of the mine. ; 

The tunnels, being driven in on the 
level or on a slight up-grade, there is no 
necessity for pumps to remove the drain- 
age water in the mine. Drains have been 
dug throughout, having a slight down- 
ward pitch, and the water runs out 
naturally. The only pumps installed are 
a few hand pumps which are placed in 
the chambers in which the miners are 
working, and into which the drains have 
not yet been extended. A few minutes 
work a day suffices to keep the chambers 
free enough of water to allow the men 
to work. 

The smaller air locomotives are eleven 
in number. They weigh six tons each, 
and have cylinders seven by fourteen 
inches. The storage tanks consist of 
eight eight-inch steel pipes about ten feet 
long. These locomotives are able to haul 
five or six loaded cars at a speed of six 
miles an hour. 

The larger locomotive weighs twelve 
tons. It has cylinders nine by sixteen 
inches, and carries two storage tanks 
thirty inches in diameter by fourteen feet 
long. The air in these tanks is under 
a pressure of about 800 pounds per square 
inch. This locomotive frequently brings 
forty loaded cars out of the mine, the 
grade in that case being slightly in its 
favor. 

Charging stations are situated at vari- 
ous points in the mine, to enable the loco- 
motives to renew their supply of com- 
pressed air. This has to be done frequently. 
The twelve-ton locomotive is charged every 
time it comes to the surface, and also 
when it reaches the end of its trip into 
the mine. 

The compressor station is located at 
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the top of the hill, some three-quarters 
of a mile distant from the mouth of the 
drift. The station is a brick building 
seventy-five feet by thirty-five feet, one 
story in height, with a slate roof. In 
it are installed two three-stage com- 
pressors with steam cylinders twenty-two 
by twenty-four inches. The air cylinders 
are sixteen, thirteen and one-half, and 
five and five-eighths inches diameter, 
respectively. There are also two three- 
stage compressors with steam cylinders 
twenty by twenty-four inches, and air 
cylinders of eleven and one-half, nine 
and one-half, and four and five-eighths 
inches diameter, respectively. The com- 
pressors run non-condensing at 100 revo- 
lutions per minute, and compress up to 
900 pounds per square inch with a steam 
pressure of 120 pounds. All four com- 
pressors were built by the Norwalk Iron 
Works, South Norwalk, Ct., and were in- 
stalled at different times, the first being 
put in operation in April, 1897. The last 
compressor was installed in 1902. 

Air is delivered directly to a five-inch 
pipe line which runs down to the drift. 
About every 300 feet the line is looped 
to take care of expansion and contraction. 
From the drift the line is divided into 
a number of smaller branches running 
to the various charging stations. In the 
compressor station there are also two 
plain slide-valve engines driving twenty- 
foot fans used for ventilating the mine. 

The boiler house for the compressor 
station is situated near the compressor 
house, but further down the hill. Steam 
is furnished from six locomotive boilers 
with shells sixty-two inches in diameter 
by about twenty feet long. Lach boiler 
contains 172 two and one-half-inch tubes. 
The grate surface is forty-two square feet. 
Feed water is supplied to the boilers by 
one exhaust injector and two live-steam 
injectors which are held in reserve. A 
Cochrane feed-water heater is being in- 
stalled, and when it is put into operation 
the use of the exhaust steam injector will 
be discontinued. 

Water is drawn from a pond, made by 
damming a creek about 300 feet from the 


boiler house, by two Knowles pumps.. 


These pump the water to a tank situated 
above the compressor house. Water is 
drawn from this tank to feed the boilers, 
and also to cool the compressors. 

Coal is hauled up to the compressor 
station from the breaker, about three 
miles distant, by means of a narrow-gauge 
steam locomotive. The cars are run into the 
boiler house on a trestle and the coal is 
dumped from them to the floor, whence 
it is shoveled to the boilers. Steam from 
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the boiler is taken to an eight-inch header. 
This is split into two six-inch lines, which 
run to the compressors. Draught is fur- 
nished the boilers by means of Argand 
steam-jet blowers. 

The main power station of the Coal 
Brook colliery is located in Carbondale, 
about two miles from the mouth of the 
drift of the Wilson’s Creek mine. Power 
is generated here for driving the venti- 
lating fans and the breaker. The sta- 
tion consists of two buildings—the gen- 
erator house and the boiler house. The 
generator station is a one-story brick 
building ninety-six by fifty feet, with a 
slate roof and concrete floor. In it are 
installed two twenty-six by twenty-four- 
inch hoisting engines directly connected 
to a hoisting drum two feet six inches in 
diameter. These engines hoist cars up an 
inclined plane leading from one of the 
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Greene engine running at eighty revolu- 
tions per minute. This engine is belted 
to a 300-kilowatt, 2,300-volt, three-phase, 
sixty-cycle generator running at 600 revo- 
lutions per minute. The exciter for this 
unit is also belted to the generator shaft, 
and consists of a seventy-five-ampere, 
110-volt, two-pole generator. This ma- 
chine furnishes current for lights in the 
breaker, in the railroad yards of the Dela- 
ware & Hudson Canal Company imme- 
diately adjoining, and in the various 
buildings about the plant. It runs only 
at night at present, but when additional 
electrical equipment which is _ con- 
templated has been installed it will be 
operated continuously. 

The switchboard is located behind the 
150-kilowatt generator, which is belted 
to the Ideal engine. It is of gray marble, 
and has ten panels, two of which are gen- 
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mines located some distance from the sta- 
tion, there being 21,000 feet of rope on 
the haul. In addition to these two en- 
gines there is installed one twenty by 
eighteen-inch Ideal engine running at 214 
revolutions per minute. This engine is 
belted to a 150-kilowatt, three-phase, 
sixty-cycle, 2,300-volt, alternating-current 
generator running at 1,600 revolutions 
per minute. The exciter unit is belted to 
the generator shaft. It is a two-pole, 
110-volt, Thomson-Houston incandescent 
generator running at 2,400 revolutions 
per minute. This generating set fur- 
nishes current to operate a number of 
ventilating fans in the mine. 

In addition to this unit there is also 
installed. in the power-house a 400-horse- 
power, twenty-six by forty-eight-ipch 


erator panels, and eight outgoing feeder 
panels. The generator panels each carry 
four Thomson ammeters, one Thomson 
voltmeter, and two indicating wattmeters, 
a rheostat, a plug switch for the voltme- 
ter, and a double-pole, single-throw field 
On the back of the generator 
panels is an oil switch. Six of the out- 
going feeder panels for motors and lights 
have only an oil switch, which is located 
on the back. The two remaining out- 
going feeder panels are for arc lamps in- 
stalled in the engine house, and around 
the yard. These are fitted with plug 
switches and an eight and one-half-ampere 
alternating-current ammeter. The switch- 
board equipment is completed by two 
ground detectors, a synchronizer, a volt- 


switch. 
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meter, and integrating wattmeters on the 
outgoing panels. 

In the rear of the switchboard are in- 
stalled two constant-current General Elec- 
tric transformers for the arc lights. These 
transformers are thirty-four-kilowatt, 
sixty-cycle machines, and operate with a 
primary voltage of 2,200, giving a 
secondary current of 7.5 amperes. 

For ventilating the mine, in addition 
to the fans installed in the compressor 
station, there are one twenty-foot, two 
seventeen-foot and one ten-foot fans. 
These are driven by induction motors, the 
ten-foot and seventeen-foot fans being 
driven by twenty and forty-horse-power 
motors, respectively, at a pressure of 220 
volts. To step the voltage down to this 
figure there are installed for the twenty- 
horse-power motor two ten-kilowatt, sixty- 
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oil-soaked waste around various parts of 
the machine to thaw it out. The loss in 
transmission of electrical energy will also 
be much less than the loss in the com- 
pressed-air pipes. 

The boiler equipment for the electric 
station at the Coal Brook colliery con- 
sists of six horizontal return tubular 
boilers seventy-two inches in diameter and 
eighteen feet long. There are no domes 
on these boilers. Each boiler is rated at 
250 horse-power and contains seventy-six 
three-inch tubes. The boilers operate at 
110 pounds pressure per square inch. 
Steam is taken from each boiler through 
a six-inch nozzle, and passed into a six- 
teen-inch. header running the entire 
length of the boiler house. From this 
header it is taken to the electric station, 
to the breaker, and to other engines about 
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cycle, oil-cooled transformers, and for 
each of the forty-horse-power motors 
there are installed two twenty-kilowatt, 
sixty-cycle, oil-cooled transformers. The 
twenty-foot fan is driven by a fifty-horse- 
power induction motor, which operates 
at 2,200 volts directly from the line. 
This comprises the entire electrical 
equipment at the Coal Brook colliery, 
though an increase is contemplated in the 
shape of electric locomotives. It is anti- 
cipated that these will have many advan- 
tages over the compressed-air locomotives 
now in use, as there is considerable an- 
noyance caused and much time lost in 
charging the compressed-air locomotives, 
which also give trouble by freezing. It 
is necessary to carry a coal fire under- 
neath the valves at all times, and it is 
sometimes necessary to wrap burning 


Feed water is forced into the 
boilers through a Jeannesville duplex 
pump ten by six by twelve inches. Be- 
fore entering the boiler it passes through 
a Cochrane feed-water heater. This 
boiler plant has replaced an equipment 
of plain cylinder boilers. The horizontal 
return tubular boilers have proven much 
more satisfactory than the plain cylinder 
boilers, responding to a sudden demand 
for steam much more quickly. Consider- 
able trouble, however, has been encoun- 
tered with wet steam, there being no dry 
pipe in any of the boilers. 


the works. 


COAL MINES OF THE DELAWARE, LACKA- 
WANNA & WESTERN RAILROAD. 

The Delaware, Lackawanna & Western 

Railroad Company operates about fifteen 

coal mines in and around Scranton and 
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Wilkesbarre. This company has adopted 
electricity in the operation of the mines 
more extensively than any other company 
in the anthracite coal region, and some of 
its plants represent the most modern prac- 
tice in electrical engineering. A study 
of the different collieries of this com- 


pany shows the progress which has been 


made in, electricity in the past few years. 
All classes of generating units and trans- 
mission lines are to be found, although 
the earlier types are being discarded. In 
one plant there are working side by side 
a slow-speed engine belted to a direct- 
current generator and a rotary converter 
which converts alternating current gen- 
erated at a distant power station by a 
revolving-field generator driven by a 
Curtis turbine. In the same station is 
a high-speed engine direct-connected to 
a direct-current generator. 

Three typical plants have been selected 
for description, as showing the progress 
that has been made along the lines above 
indicated. These plants are: the plant 
at the Bellevue colliery in Scranton, the 
Hampton central power station in Scran- 
ton, and the new Nanticoke central power 
station near Wilkesbarre. This last sta- 
tion is not yet in operation, but is nearing 
completion, and will probably be started 
by the middle of -May. 

Bellevue Colliery—The Bellevue col- 
liery is located within the city limits of 
Scranton, on the Bloomsburg branch of 
the Delaware, Lackawanna & Western 
Railroad. Power is generated here for 
use in. the Bellevue mine and breaker 
and in the Dodge breaker near-by. The 
power-house is a frame building built on 
the side of a hill, with a floor at two dif- 
ferent levels. On the upper level of the 
floor are located the hoisting engines used 
for raising and lowering the cage used 
by the miners in entering and leaving the 
mine, and also for taking in supplies. The 
main shaft through which the coal is 
brought from the mines is located some 
distance from, the supply shaft, and the 
cages in it are operated by a separate and 
larger pair of engines. On the same level 
with the hoisting engines is a slow-speed 
engine belted to a 100-kilowatt, 275-volt, 
direct-current generator. This was the 
first machine to be installed at this mine, 
and its use is soon to be discontinued. 

On the lower floor level is a 330-kilo- 
watt, 275-volt, direct-current generator, 
direct-connected to a twenty-four and one- 
half by twenty-two-inch, 500-horse-power 
McEwen engine running at 250 revolu- 
tions per minute. The engine was built 
by the Ridgway Dynamo and Engine 
Company, Ridgway, Pa. In addition to 
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the two engines and generators, there is 
a 150-kilowatt rotary converter which con- 
verts three-phase alternating current 
transmitted to the station from the Hamp- 
ton central power plant some two miles 
distant. Three oil-cooled transformers in 
the station step the line voltage from 
2,300 down to 104 volts for use in the 
converter. This converter was installed 
temporarily about a year ago to help out 
the engines. It will be transferred to 
some other locality when a new brick 
substation now building is completed. 

Steam is furnished to the two engines in 
the station from a boiler plant located 
about 1,000 feet distant. This plant, 
which also supplies steam to a number 
of other collieries in the vicinity and to 
steam pumps in the mine, consists of a 
battery of ten 313-horse-power Babcock 
& Wilcox boilers. The steam pressure 
carried varies from 150 to 125 pounds 
per square inch. 

It is proposed to furnish all current to 
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the Hampton plant by means of phasing 
transformers. There are three of these, 
oil-cooled, sixty-cycle and each of 110 
kilowatts capacity. They step-down from 
2,310 line voltage to 104 volts. 

The 500-horse-power McEwen engine 
now in the present plant is to be trans- 
ferred to the substation after the rotary 
converter is in operation. It will be used 
to help out the converter in case of heavy 
overloads, and also to furnish current to 
the pumps and locomotives in the mine 
in case it becomes necessary to shut down 
the central station. 

On the opposite side of the room from 
the converter and engine will be placed 
the switchboard. This will have five 
panels, namely: one alternating-current 
incoming panel, one alternating-current 
rotary converter panel, one direct-current 
converter and generator panel, and two 
outgoing feeder panels. 

The leads from the central station will 
enter the building under the eaves and 
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this colliery from the Hampton power 
plant, and to this end there is now under 
construction, a brick substation located a 
few hundred feet away from the present 
power-house. In this station will be 
placed a 300-kilowatt, six-phase rotary 
converter which will furnish direct cur- 
rent at 275 volts to the various motors. 
The six-phase current is obtained from 
the three-phase line current obtained from 


directly above the switchboard. A large 
rectangular opening has been left in the 
wall, into which a heavy soapstone slab 
will be inserted. Holes will be bored in 
this slab at points at which it may be 
desired to bring the wires through, and 
porcelain insulators inserted. The wires 
will come down the wall behind the switch- 
board from this slab to the floor, and then 
rise to the switchboard. From the switch- 
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board they will be carried to the various 
machines through terra-cotta ducts laid 
underneath the floor. 

The current generated at this station 
is used for furnishing lights in the mine 
and breaker, and for operating the various 
locomotives, hoists and pumps in the 
mine. There are eight locomotives, 
having an aggregate of 700 horse-power. 
The locomotives are of two sizes, weigh- 
ing thirteen, and six and one-half tons, 
respectively. The thirteen-ton locomo- 
tives are each equipped with two fifty- 
horse-power motors, and the six and one- 
half-ton locomotives with two twenty-five- 
horse-power motors. The locomotives 
were built by both the General Electric 
Company and the Westinghouse com- 
pany. Current is taken from an overhead 
wire by means of a trolley, and a track 
return is used. The smaller locomotives 
carry a cable reel similar to those on the 
locomotives in the Jermyn mine, which 
enables them to travel some distance be- 
yond the end of the trolley wire. 

The hoists in the mine are three in 
number. They operate rope hauls for 
drawing the loaded coal cars up inclined 
planes which are too steep for the locomo- 
tives. The grade on these planes varies 
from six to ten per cent. The hoists 
vary in size, and are equipped with two 
motors, each of varying size. The total 
motor horse-nower on the hoists in this 
mine is 244. 

Water is removed from the mine by a 
few steam pumps and by seven plunger 
pumps which are motor-driven. These 
plunger pumps are of the horizontal trip- 
lex, quadruplex and quintuplex types, aud 
are each driven by a siygle electric motor 
of suitable size. A tod of 248 horse- 
power is developed by the motors driving 
the drainage pumps in the mine. 

In addition to the above equipment 
there are installed about the mine four 
other motors for miscellaneous purposes, 
aggregating about thirty horse-power. 
The total horse-power represented by mo- 
tors installed at this colliery is about 
1,200. The generating capacity of the 
station is 580 kilowatts, including the ro- 
tary converter. 

A system of electric signaling connects 
the different shafts to the engine houses, 
and a telephone system furnishes a com- 
munication between the different levels 
and stations in the mine and the engine 
house. 

The repair shop of the coal department 
of the railroad is located at this colliery. 
This shop contains a number of machine 
tools, stockrooms and facilities for re- 
winding electrical machines. Repairs are 
made here for all the collieries controlled 
by the company. 

(To be continued.) 
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CONTROL OF ELECTRIC LOCOMOTIVES. 
BY WILLIAM COOPER. 


The Century dictionary gives two de- 
finitions of the word “locomotive” : 

1. Moving from place to place; chang- 
ing place, or able to effect change of (its 
own) place. 

2. Having the power to produce mo- 
tion, or to move (something else) from 
place to place. 

An electric locomotive in the common 
acceptance of the term is a piece of ap- 
paratus embodying all the functions de- 
fined by both of these definitions. That 
, it must be able to move itself from 
place to place and at the same time move 
something else. The notion that it must 
move something else besides itself implies 
that it must develop not only power 
enough to move itself at any desired 
speed, but enough more to pull the de- 
sired additional load. The additional 
load being in the form of cars or vehicles 
of some sort, it follows that the locomotive 
must be coupled to them in some manner. 

It is the application of the surplus 
power of the locomotive to this coupling 
that will be considered. 

Where the load to be hauled is small 
or where a very considerable portion of 
the power of the locomotive is consumed 
in propelling the locomotive itself, the 
method of regulating the pull on the 
coupling is not of as much importance 
as where the power required to propel 
the locomotive is but a small part of the 
total power developed by the locomotive. 

There are two principal factors that 
control the maximum allowable pull on 
the coupling: 

First, the strength of the coupling. 

Second, the comfort of the passengers, 
if passengers constitute a portion of the 
load to be hauled. 

Usually where passengers are carried 
the second condition is the limiting one 
rather than the first. This, however, is 
largely regulated by the uniformity of 
the application of the power, especially in 
starting the train from rest and acceler- 


1S 


ating to full speed. If the draw-bar-pull . 


be absolutely uniform it can be very much 
greater than if it is irregular or unsteady. 
That is, if the accelerating force be ap- 
plied steadily it can be made very much 
greater, without discomfort to the passen- 
gers, than if applied irregularly ur jerk- 
ingly. The same is true, in a less degree, 
in accelerating a train in which the com- 
fort of the passengers is not a considera- 
tion, but the strength of the coupling 
only is the limiting factor. 
The accelerating force if 


applied 
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steadily can be as great as the maximum 
amount if applied unsteadily, conse- 
quently the average will be greater. From 
this it follows that the more uniform the 
application of the power the better the 
results. 

Since the draw-bar-pull of an electric 
locomotive is produced by the torque of 
the motors and the torque is produced, in 
turn, by the current in the armatures, it 
is by the regulation of the armature cur- 
rent that the draw-bar-pull is controlled. 

The desideratum of electric locomotive 
control is to keep the armature current 
steady. That is, it must not rise or fall 
suddenly to any great extent. To accom- 
plish this result and at the same time in- 
crease the impressed voltage on the arma- 
ture, during acceleration, is the problem 
of electric locomotive control. 

There are two general methods of ac- 
complishing this result: that of inserting 
resistance in the armature circuit and 
that of controlling the impressed voltage 
by some sort of a transformer. In the 
use of direct-current motors the trans- 
former takes the shape of a motor-genera- 
tor, the fields of the generator being ma- 
nipulated to give the desired gradation of 
voltage. In the use of alternating-cur- 
rent motors the transformer assumes a 
more simple form. In either case the 
control of the armature current is abso- 
lute and ideal, a condition that can not 
be secured by the use of resistance. In 
the use of resistance, from the very na- 
ture of the case, the voltage on the arma- 
tures must be changed in steps, the value 
of which is determined by the total num- 
ber of steps in the whole cycle. Thus in 
the use of resistance acceleration is ac- 
complished by a series of blows or im- 
pulses rather than by the steady appli- 
cation of a uniform force. 

To get a maximum draw-bar-pull with 
a given tractive weight these impulses 
must be made very small. The smaller 
they are the greater the maximum effort 
that can be used in accelerating. It is 
not necessary that a locomotive should be 
able to give a draw-bar-pull greater than 
the strength of the couplings to be able 
to break them. If too great an amount 
of energy be imparted suddenly to the 
mass of the locomotive its weight will be 
accelerated more rapidly than the mass 
composing the train to which it is at- 
tached by reason of the elasticity of the 
coupling and will thus act as a battering- 
ram upon the coupling. 

In the control of a heavy locomotive, 
capable of developing a heavy draw-bar- 
pull, this point requires special attention. 

An ordinary trolley car is not generally 
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classed as a locomotive, but when used to 
haul a trailer or trailers it comes under 
the definition. It is well known how a 
trolley car behaves when through bad 
handling of the controller, faulty adjust- 
ment of the resistances or incorrect de- 
sign of the controller. The power is ap- 
plied irregularly, causing the car to ad- 
vance by jerks. It is also well known 
that this effect is exaggerated in the trail 
car or cars. It does not require any great 
stretch of the imagination to see that if 
the power of the trolley car be increased 
ten or twenty times that this jolting and 
jerking would easily break the couplings. 
While it is desirable to have perfect con- 
trol of the power of any self-propelled 
vehicle or locomotive, it becomes an ab- 
solute necessity in a locomotive capable 
of developing a heavy draw-bar-pull. 

In addition to the two principal 
methods of control mentioned, there has 
been brought out from time to time 
various other schemes of more or less 
value. Most of these have been attempts 
to obviate the loss of energy due to the 
use of resistance in the control of direct- 
current motors. There have been, also, 
different schemes proposed contemplating 
the use of induction motors for traction 
purposes. All these different schemes are 
based on some sort of transformation of 
energy, either between the supply of elec- 
tric power and the motor, or between the 
motor and the driven axle. 

Of all the schemes proposed in connec- 
tion with direct-current motors and a 
direct-current supply of power, none has 
passed the experimental stage. Notwith- 
standing this, until quite recently direct- 
current motors, in connection with a di- 
rect-current supply of power, have held 
almost undisputed possession of the trac- 
tion field as the motive power, and rheo- 
static control the method of regulating 
that power. The single-phase series 
motor, however, from all appearances is 
about to become a very strong rival for 
these honors. 

Thus it seems that there is but one 
practical method of controlling the ap- 
plication of the power to the locomotive 
when direct current is the source of 
power: that of rheostatic regulation. 
Rheostatic regulation implies, in the ab- 
stract, that a maximum energy will be 
drawn from the line when the minimum 
work is being done, that is in starting. 
This is not strictly true, however, for by 
working the motors in series and parallel 
combinations the starting current may be 
very much reduced. In this connection 
it is a noticeable fact that the system of 
series parallel operation is universal when 
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more than one motor is used. This is 
true even where four or more motors are 
used. 

It seems to have been taken for granted 
that the increased complication of the 
controlling mechanism necessary to 
handle the four motors in series, series 
parallel and parallel combinations would 
more than off-set any gain that might be 
made. This is not necessarily true and 
in fact with the larger types of locomo- 
tives the amount of controlling apparatus 
required, for a given scale of resistance 
adjustment, is less. For instance, assume 
that it is desirable to have thirty-five 
points or steps in the cycle from the start 
to full parallel. If the combinations are 
made with unit switches thirty-seven steps 
can be secured with the same number of 
switches, in the series, series parallel, 
parallel arrangement that would give 
thirty-five in the series and parallel ar- 
rangement. This is assuming that the 
“bridging” system of transition from one 
combination to another is used. 

The “bridging” system has so many 
advantages over the “open-circuit” sys- 
tem that it is the only one worth con- 
sidering in connection with the control 
of a heavy locomotive driven by direct- 
current motors. In this system the cir- 
cuit after being once established through 
the motors in series is not interrupted at 
any time during acceleration to full 
parallel, and the maximum fluctuations 
are those due to cutting out the different 
sections of resistance. In the manipula- 
tion of the control or single-phase motors 
these troubles in regard to securing a 
uniform and steady application of the 
accelerating force are not encountered. 
Regulation by the induction regulator 
gives a nicety of control equal to an in- 
finite number of steps in a rheostatic con- 
trol. It also results in a greater saving 
of power than can be secured by any pos- 
sible arrangement of series-paralleling of 
the motors when using rheostatic control. 

While absolute control of the acceler- 
ating force is necessary to the successful 
handling of large locomotives, it is de- 
sirable, and almost a necessity, in the 
handling of even the smallest trolley car. 
Rapid accleration is the great feature of 
heavy electric traction. 

If a certain rate of acceleration is de- 
sired and motors have been selected that 
are capable of giving and maintaining 
the necessary torque, the result may be a 
dismal failure if the accelerating force is 
not properly applied. This is not a 
matter of fancy, but a matter of fact. 

In a special case a summary of a great 
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many readings taken showed an average 
acceleration 1.24 miles per hour per sec- 
ond, the maximum is often as high as 1.62 
miles per hour per second. This is a 
very important matter, not only from the 
loss in the rate of acceleration, but it is 
an actual loss of energy, to say nothing 
of the comfort of the passengers. If the 
particular conditions will permit of the 
application of an accelerating force suffi- 
cient to give an acceleration of 1.62 miles 
per hour per second without slipping the 
wheels, there is absolutely no reason why 
this rate should not be maintained and 
there is every reason why it should be 
maintained. It is more agreeable to the 
passenger to maintain an acceleration of 
1.62 or even two miles per hour per sec- 
ond than to have the acceleration vary 
from 1.20 to 1.62 miles per hour per 
second. Also, very much less energy will 
be required to do a given work in a given 
time, or more work can be done in a given 
time with the same energy. This phase 
of the proposition is especially pro- 
nounced in the design of locomotives that 
are locomotives and nothing else. The 
question of first consideration is the 
maximum draw-bar-pull required. This 
determines the weight to be placed upon 
the driving wheels, due consideration 
being given to whether the accelerating 
force can be applied with absolute uni- 
formity or not. The amount of variation 
of the accelerating force determines the 
additional weight that must be added 


‘over and above what would be required 


if there were no variation. For instance, 
suppose the accelerating force varies be- 
tween seventy-five per cent and 100 per 
cent of the maximum, which would not 
ordinarily be considered excessive. This 
means that the locomotive can not haul 
within 12.5 per cent of the load it ought 
to haul with a given acceleration or 12.5 
per cent additional weight must be car- 
ried on the driving wheels. Of course the 
difference can be made up by taking more 
time in acceleration, but in no case is this 
a desirable thing to do, as the gains to be 
made by rapid acceleration are too great 
to be omitted from the calculations. 

ol 
The Infection of Laboratories by 
Radium. 

When attempting to make some delicate 
electroscopes.in the physical laboratory of 
McGill University, Mr. A. 8. Eve found 
that at first it was impossible to prevent 
what then seemed to be leakage. It was 








afterward shown that the trouble was not 
pure leakage across the sulphur, which 
was used as an insulating material, but 
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was due to an infection by radium of 
the laboratory. The natural leak was 
large, and was unaffected when the upper 
support of the sulphur insulating bead 
was raised to a higher potential than the 
gold-leaf system. The rate of discharge 
was not altered when the electroscope was 
entirely surrounded by lead one inch 
thick. Removal to another building pro- 
duced no effect on the leak of the electro- 
scope. This seemed to indicate that the 
trouble was due to the radioactivity of 
the materials from which the electroscope 
had been made. To check this conclusion, 
a rude instrument was made in a private 
house, of crude materials. This was 
found to give much better results than 
the most carefully constructed instrument 
which could be put together in the labora- 
tory. Electroscopes were next made in 
the chemical laboratory, using materials 
which had never been in the physics 
building. These showed low rates of dis- 
charge. By means of the latter instru- 
ments, materials taken from various parts 
of the physical building were tested, and 
it was found that all were infected with 
excited activity. Sheets of mica, lead- 
foil, iron, zine and tin were all active 
when taken from drawers or cupboards. 
About ninety per cent of the excited 
activity of the metal could be removed 
by treating it with strong hydrochloric 
acid. This transferred the activity to the 
solution. The natural leak of an electro- 
scope was increased to a considerable ex- 
tent when the mica window was replaced 
with one cut from a sheet of mica kept 
in the physics building. Supposing that 
the supply of emanation is arrested at 
the present time, the activity of the ma- 
terials deposited in this building will rise 
to a maximum in two or three years, and 
then gradually decay, but would reach 
half value only after forty years. Should 
the supply of emanation in the future 
equal that in the past, the activity would 
continue to increase in magnitude for the 
next hundred years or so. While this ex- 
cited activity can be removed largely by 
acids, the infection will at present cause 
no serious difficulty in the majority of ex- 
periments on radioactivity, particularly 
as the leak arising from it remains almost 
constant for weeks or months; but when 
an electroscope with a small natural leak 
is required, it will be necessary to employ 
fresh materials which have not been ex- 
posed to emanation. It appears desirable 
in the case of laboratories not yet infected 
to keep radium in sealed vessels, and to 
blow the emanation into the open air.— 
Abstracted from Nature (London), 
March 16. 
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POWER CAPACITY OF A RUNNING 
STREAM WITHOUT STORAGE.!' 


BY WM. G. RAYMOND. 





When a stream is to be developed for 
power, it is usual to examine such records 
of its flow as exist, and to take a few 
measurements of the minimum flow, if 
this is possible, as a basis on which to 
compute the probable minimum capacity 
and the probable ordinary capacity of the 
stream. The development is usually con- 
sidered at some one point on the stream 
where a definite known head is available. 
When, there are no records of the flow 
of the stream it is usual to examine its 
drainage area, compare it with that of 
some other stream for which there are 
flow records, compare also the rainfall on 
the two drainage areas, modify the per- 
centage of rainfall running off from the 
area for which ther: are records, and de- 
termine the probable flow of the stream 
under consideration from its rainfall and 
these modified percentages. 

While rainfall records are usually kept 
for each day, the published records are 
more commonly those of the calendar 
months, and this is true also of the flow 
records. In determining the percentages 
of flow on a given stream, it has been 
usually customary to average the flow for 
a number of years for each calendar 
month, and to compare this with the rain- 
fall for the same calendar month for the 
same period. Among the streams of the 
eastern United States, it is found that 
as a general average about half of the 
rainfall runs off in the stream, the per- 
centage varying in different years, ac- 
cording to the condition of the ground 
and according to the distribution of the 


rainfall. It is usual to say that the 
average conditions for power  de- 
velopment will be shown by the 


average run-off or flow of the several 
calendar months of the year. And it is 
customary to determine what is called the 
ordinary flow, which is variously defined 
by different engineers, but which is under- 
stood usually to mean that flow for which 
it is wise to develop the stream for power. 

If the calendar months are arranged in 
the order of their average yield, and the 
yields of these months are plotted to scale, 
a more or less irregular curve is the re- 
sult, usually showing periods of regularity 
of from three to five months, broken by 
considerable differences of flow between 
these more regular periods. If, now, it 
is proposed to develop a stream for which 
such a plot has been made, and it is de- 





1From proceedings of the seventeenth annual meet- 


ing of the Iowa Engineering Society. 
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sired to determine for a given power de- 
velopment what portion of the year there 
will be sufficient water for the operation 
of the complete plant, and what portion 
of the year there will be shortage of water, 
and also the aggregate shortage for the 
year which must be made up by steam 
if a plant is to run continuously, the 
quantity of water necessary to supply the 
required power with the given head is de- 
termined and marked on the diagram. 
All those months which fall below the 
line of required yield will be short of 
power, while those months above will fur- 
nish full power, unless there be loss of 
head during extreme high water. Such 
a diagram, or such process, purports to 
show the conditions that will obtain as an 
average for the period of years that has 
been considered. The minimum flow at any 
one time indicates the maximum amount 
of power to be supplied by steam, and so, 
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the fact that considerable additional power 
would be needed. 

The reason for this disappointment is 
not difficult to determine. If the records 
of flow are carefully examined, it will 
be found that there is no year of any 
considerable period of years in which 
there is not one or more months yielding 
considerably less water than the lowest 
average calendar month; thus, if by 
averaging the calendar months for a 
period of years, it is shown that July 
yields the smallest amount of water, it 
will be found to be true that in each year 
there will be one or more months, not al- 
ways July, sometimes January, sometimes 
September, sometimes May, sometimes 
some other month, which will yield less 
than the average for July. 

If there is no storage on the stream to 
equalize its flow, the more rational way 


6 





—Calendar Months ,... 
ooe-- Months in order of Flow 





— Calendar Months 
---= Months in order of Flow 





—— Calendar Months 
~---= Months inorder of Flow 








24 





aA 











Le 
ns 











& 





Nw 















re 
= t maaads 


Ss 








IncHes DePrn ow DRAINAGE AREA 
NX 
, eos, 


~ 





"ES Oth month 


IncHES DEPTH ON DRAINAGE AREA 
-+4 sey bn 
: ae 

IncnEs DEPTH ow DRAINAGE AREA 


























Fia. 1. 


on the area. 


Fie. 2. 





Fie, 2. 


Fig. 1.—Average monthly flow from the Sudbury drainage area for twenty-three P sok in inches of depth 


depth on the area. Fig. 3.—Average monthly flow from the Perkiomen 


and °93, in inches of depth on the area. 


on such an investigation, a plant would 
be designed with a full water-wheel capac- 
ity and an auxiliary steam plant equal 
to supplying the maximum shortage of 
power. In estimating the cost of operat- 
ing such a plant through a period of 
years, the average that has been mentioned 
would be considered. 

It is a fairly well-known fact that most 
plants that have been developed on such 
an investigation as this have proved dis- 
appointing in that the amount of water 
power available throughout the year has 
almost invariably fallen short of what was 
promised or expected, and consequently 
the auxiliary steam plant has been run 
at greater capacity and for longer periods 
than was estimated in the beginning. In- 
deed, some plants have been designed and 
built with the expectation that no auxil- 
iary steam power would be required, while 
the first year’s operation has developed 


Fig. 2.—Average monthly flow from the Perkiomen drainage area for 


; fteen years, in inches of 
rainage area, for 1887, °88, °89, °99, °91, 


of arranging the monthly records for 
power development is to average the low- 
est of the months of all the years, the next 
lowest, and so on; that is, the months of 
each year should be arranged in their 
order of flow, and the average of all the 
lowest months, next lowest, ete., taken. 
Such an arrangement of the months has 
been suggested by Professor Mead in his 
“Notes on Hydrology,” which has just 
appeared. This is the first suggestion of 
this method of arrangement that the 
writer has seen, and this was not known 
until the notes for this paper were pre- 
pared. 

The average of the months in their 
order of flow will show for the months of 
low flow a much less yield than the 
average by calendar months, and as the 
total flow must be the same, the averages 
of the high months are materially greater 
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than the averages of the high calendar 
months. 

A diagram showing the two methods 
of averaging for the Sudbury drainage 
area covering a period of twenty-three 
years is shown in Fig. 1. The full line 
represents the calendar averages in order 
of volume discharged, the dotted line the 
averages of the months arranged in order 
of flow. 

A similar diagram for the Perkiomen 
creek, one of the streams that has been 
considered as a possible source of water 
supply for the city of Philadelphia, is 
shown in Fig. 2, the records extending 
over fifteen years. 

Sometime since, in the writer’s prac- 
tice, it became necessary to determine 
what portion of time a plant requiring 
about 170 cubic feet per second for its 
full power development would be without 
full power. This plant was located on a 
stream not unlike the Perkiomen and of 
approximately the same drainage area. 
One hundred and seventy cubic feet per 
second is equivalent to one and one-fourth 
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that it will be safer to develop by the 
dotted curve, since the eighth month by 
this record is lower than by the record 
of calendar months, and it is also plain 
that it will be best to compute the short- 
age by the record of months in order of 
flow. 

The record by calendar months would 
show a proper development corresponding 
to a run of 1.17 inches, while the curves 
showing the months in order of flow indi- 
cate that the development should be for 
1.09 inches, a not very great difference. 
But if the stream be developed for a 
flow of 1.17 inches, the calendar record 
indicates a shortage aggregating only 
fourteen days of full power, while the 
record arranged in order of flow indicates 
a shortage aggregating nearly two months 
of full power, or about four times the 
shortage shown by the calendar arrange- 
ment. Even with a development of ouly 
1.09 inches of run off, the months ar- 
ranged in order of yield show a shortage 
aggregating 1.7 months of full power. 

This, it will be understood, is an average 
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months of full power, as against two and 
one-fifth months shown by the diagram of 
flow arranged in order of volume. 

If the stream is developed on a basis 
of the lower curve, there will be a short- 
age aggregating two months of full power. 
As before,the minimum year shows a short- 
age extending over eight months; and if 
the stream be developed by the calendar 
record, this shortage will aggregate 5.2 
months of full power; while, if developed 
by the record arranged by months in order 
of flow, the shortage will still aggregate 
nearly five months of full power. 

It is seen from these considerations 
that the far more reliable method of ar- 
ranging run-off records for determination 
of power when there is to be no large 
storage on a stream, is to arrange the 
monthly records in the order of flow 


rather than by calendar months. 
But even this is very far from 
the most desirable method. Par- 


ticularly in the low months is the record 
of a whole month affected by the run-off 
of one or two days during or immediately 
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Fic. 4.—HicHest, Lowest AND AVERAGE DarLy FLow FRoM 1887 To 1893 oF PERKIUMEN CREEK. 


inches on the drainage area of the Perkio- 
men. Drawing the horizontal line on the 
diagram representing one and one-fourth 
inches, it is seen at once that by the 
average of calendar months there will be 
some shortage of power during five 
months of the year, and if the shortages 
for the several months are summed, it 
will be found that the total shortage is 
equivalent to full power for about three- 
quarters of a month. The dotted line 
showing the average of months in order 
of flow indicates that there will be a short- 
age for the same period, but that the 
aggregate shortage is nearly three times 
that shown by the average of calendar 
months. 

If, now, instead of a developed plant, 
it be desired to consider the development 
of a new plant under the not uncommon 
rule of development, up to that flow that 
can as an average be counted on for eight 
months of the year, the diagram shows 


condition, but it will be well to examine 
what may occur in a minimum year. The 
record of the lowest year in the fifteen 
recorded, is shown on the diagram, and 
indicates that whether the development 
be for 1.17 inches or 1.09 inches, there 
will be eight months in which there will 
be less than full power. And if the de- 
velopment be for 1.17 inches, the aggre- 
gate shortage will be equivalent to 4.6 
months of full power. The record further 
shows that this may approximately occur 
for two or three years in succession. As 
this period may very likely accompany a 
period of business depression, it must be 
fully taken into account in advising the 
utilization of a given water power. 

The diagram for the Sudbury drainage 
area shows the same general condition, but 
the difference is less marked. If develop- 
ed on a basis of the calendar month record, 
the shortage shown by the calendar month 
diagram aggregates one and two-third 





following heavy storms. So that the 
monthly record never shows less than the 
power available in the stream, and prac- 
tically always shows more power than can 
be used, since during the two or three 
days which bring up the total flow of a 
month the discharge is far in excess of 
that that can be used, and the greater 
portion of the water goes to waste. 

The smallest unit of time which it is 
probably wise to consider is the day. Only 
a few daily records were available for the 
preparation of this paper. The best that 
were at hand were the records of six 
years of flow on the Perkiomen, the years 
being from 1887 to 1893, inclusive, ex- 
cepting the year 1892, which was lacking. 
Judged by its monthly flow, the record of 
which was available, the year 1892 was 
perhaps the lowest of the seven years, while 
the year 1899 was one of the two highest 
years observed in fifteen. The omission 
of the year 1892, therefore, from the 
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record leaves the average daily flow for 
this period too great, but for the purpose 
of comparing monthly and daily records 
the omission is perhaps not serious. 

Selecting these six years, and treating 
‘them as has been already done for the 
fifteen-year period of the Perkiomen, and 
considering for the time being only the 
power available for the particular plant 
assumed previously, namely, one requir- 
ing 170 cubic feet per second or one and 
one-fourth inches of run-off from the 
drainage area, the calendar month ar- 
rangement shows (Fig. 3) that there will 
be a shortage of power for one month 
only, aggregating seven days of full 
power, while the arrangement by months 
in order of flow shows that there will be 
a shortage during four months aggregat- 
ing about one month and thirteen days 
of full power, or nearly six times as much 
power to be supplied by steam as is in- 
dicated by the calendar month record. 

But how is it when the daily record is 
examined? For this examination the 
daily flow of each year has been arranged 
in order of magnitude. The resulting 
record for the lowest year, the highest 
year, and the average for the six years 
is shown in Fig. 4. Considering again 
the particular plant already assumed 
using 170 cubic feet per second, the dia- 
gram shows there will be a shortage ex- 
tending over 208 days, or about 6.8 
months instead of four months as by the 
monthly method, and that this shortage 
will aggregate about three and one-fifth 
months of full power, nearly thirteen 
times the amount of power to be supplied 
by the calendar month arrangement, and 
over twice that to be supplied as indicated 
by the monthly record arranged in order 
of flow. 

Even this average does not tell the exact 
truth, because when the record of any 
day in any year exceeds 170 cubic feet 
per second all the flow above this volume 
tends to lift the average of the six years, 
but is itself unavailable for power; and to 
get at the exact truth, it is necessary to 
make an average in which the flow in 
every year for each day that has a larger 
value than 170 cubic feet per second, must 
be taken as only 170 cubic feet per second, 
until the flow of that year in which the 
low flow extends furthest reaches 170 
cubic feet per second. Making such an 


average for these six years, it is found 
that the shortage will extend over 237 
days instead of 208 days, giving an ag- 
gregate of about 100 days of full power 
to be supplied by steam. 

The addition to the aggregate determined 
from the straight average is not large, but 
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the cost of supplying this power is not 
in proportion to the amount of power sup- 
plied. If the steam plant were run con- 
stantly with not too large variations in 
power, the cost would perhaps be some- 
what nearly proportional to ‘the amount 
of power supplied, being determined 
largely by the quantity of fuel consumed. 
But where the amount of power to be 
supplied is very small, the labor item be- 
comes relatively large, and the cost per 
horse-power an hour becomes relatively 
greater than during those days when the 
steam plant is run more or less nearly 
up to its full capacity. 

The general purpose of this paper has 
been to show that for streams on which 
there is little or no storage, the only 
proper way to estimate the power avail- 
able for any development is to estimate 
it from the daily rather than the 
monthly flow; and to show the 
very considerable discrepancy that exists 
between, the commoner method by monthly 
flows and the suggested method by daily 
flows. 
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LETTERS TO THE EDITOR. 


Induction Motors and the Fire 
Hazard. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I notice with interest an editorial on 
page 446 of your issue of March 18, 1905, 
entitled “Starting Resistance for Induc- 
tion Motors.” 

There is one point not brought out in 
this editorial which is extremely impor- 
tant from the fire hazard standpoint, and 
which I think should be given publicity 
in the hope that it may cause discussion 
and lead to the solution of the difficulty. 

The point is this: the induction motor, 
without starting devices other than the 
switch, takes anywhere from two to six 
times full load running current with full 
load torque. 

In order that these large inrush cur- 
rents may be secured, it is necessary to 
make the fuses of much greater carrying 
capacity than the wires which they are 
placed to protect. In other words, a wire 
which, according to the underwriters’ 
tables, will carry 100 amperes will be 
fused with a cutout capable of carrying 
two or three hundred amperes. Now if 
the induction motor is placed at a con- 
siderable distance from the mains or 
feeders and a long branch circuit is run 
from these mains or feeders to the motor, 
we have the condition of a long line of a 
defined carrying capacity protected by a 
fuse which is very much larger in carry- 
ing capacity than the conductors which 
it is designed to protect. If a sprinkler 
pipe or any other metallic conductor 
should come in contact with these wires 
of the branch circuit, there might be 
caused a partial short-circuit sufficient to 
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produce a considerable are, but not sufti- 
cient to blow these large fuses. Im- 
mediately there develop a fire risk and 
the possibility of a serious conflagration. 

The remedies for this starting current 
have been placed near the motor; this ar- 
rangement, however, does not protect the 
branch circuit from the motor and auto- 
starter to the mains or feeders. Under 
the most favorable conditions, at the 
present time, there will be required fuses 
of about twice the carrying capacity of 
the wires they are placed to protect. 

The above is the general situation, and 
one which the underwriters’ representa- 
tives, as well as the municipal authorities, 
are seeking a solution of. 

GEORGE F. SEVER. 

New York, March 27. 


Maintenance of Electric Automobiles. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In your issue of February 11 you quote 
from the L’Kclairage Electrique an 
article on the cost of maintenance of elec- 
tric automobiles. On just what style of 
carriage the author of this article based 
his conclusions we do not know, but what- 
ever the carriage I can not believe the 
figures of $218 per month. 

It is, of course, possible that some 
trucks in the early days, when tires were 
not properly proportioned to the service 
asked of them and batteries were not 
understood, have cost several hundred 
dollars in a month, and indeed so have 
gasoline carriages when engines have been 
almost entirely spoiled by misuse. In this 
particular, I have sold both gasoline and 
electric and kept one of the largest 
garages in the East, and know whereof I 
speak. 

Few garage managers would care to 
offer a maintenance contract to the 
owners of gasoline automobiles, but there 
are a number of stations we know which 
offer a maintenance contract on the elec- 
tric carriage. This instead of being 
$218 per month is but $50 per month and 
this sum includes all battery replace- 
ments, all repairs of whatever nature ex- 
cept due to collision, and includes also 
the regular storage expense, housing, 
washing, cleaning, delivering and charg- 
ing of the batteries. You may be sure 
that the agent does not offer a contract 
of this kind unlkss he figures he is on the 
safe side, and as a matter of fact, in sta- 
tions where such an offer is made, com- 
paratively few take up with this propo- 
sition, preferring to run their chance on 
what it will cost. 

This is pretty good evidence that the 
electric vehicle can be and is maintained 
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in large cities where the expense for stor- 
age, ete., is the highest, for less than $50 
per month, which includes as above all 
battery replacements and even tire re- 
pairs. Of course, these figures are re- 
duced very greatly where storage, clean- 
ing, charging and all such items are cared 
for by the owner in his own stable, and 
the comparison given is only to be made 
with carriages stored in a city garage. It 
is hardly worth the trouble to enquire in 
order to get the answer that no garage 
man would make such a contract on a 
gasoline vehicle, which to be on a par 
with the above mentioned contract would 
have to agree to replace the engine, trans- 
mission and tires and all other parts as 
fast as they wore out or broke, excepting, 
of course, in case of accident as mentioned 
above. 

In the case of the electric, the “engine” 
is really renewed completely as the 
battery renewals leave the battery 
at any stated period after renewal, in 
exactly as good condition as when new. 

The cost of maintenance all “depends” 
and I have bona fide cases where elec- 
trics have been run for a whole season 
with an outlay, including everything, of 
less than $10, but in this case the men 
cared for their vehicles themselves and 
the electricity was obtained from gen- 
erators belted to their own power plants, 
so they could not even tell they were 
using it. Such instances, however, only 
serve to deceive the public as to the real 
cost, but such a comparison as made above, 
wherein the garage man will give all the 
services I have mentioned for a fixed sum, 
is a comparison which can be considered 
fair. This, as stated, shows a smaller 
cost for the electric than for the gasoline 
vehicle, day by day, and it is safe to say 
that where the contrary is found true, it 
is in cases where the people think the 
electric is so simple that they will not 
even take the trouble to find out what 
little there is to know about the very 
small but necessary care of the batteries. 

HerBert H. Rice, 
Waverley department Pope 
Motor-Car Company. 
Indianapolis, Ind., March 28. 


Manager 





[The quotation referred to in the above 
letter was entitled “Electric Automo- 
biles.” It was abstracted from an article 
by M. R. de Valbreuze, and described the 
various types of electrical equipment 
which have come into use for automobiles. 
It concluded with the sentence, “The 
total cost of keeping an electric auto- 
mobile is given at $218 per month.” As 
this last sentence is the only reference to 
cost in the above quotation, it may be of 
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interest to give a little more fully what 
M. de Valbreuze says. In arriving at this 
figure the author says he has endeavored 
to guard against the tendency to under- 
estimate costs. He thinks that possibly 
these figures may be in excess, but he 
believes that they are very nearly correct: 
They refer to a first-class public carriage. 
The expense of caring for the battery, 
which includes washing and replacing the 
plates, is found to average $33.50 per 
month; the cost of charging and repairs 
to the battery, $36 per month; garage 
expenses, including washing, oiling, etc., 
$18 per month; tire expenses, $12 per 
month; depreciation, upkeep and repair 
of carriage body, $20 per month; de- 
preciation, maintenance and repair of 
chassis, $24 per month; license $6 per 
month; mechanician, $40 per month; 
mechanician’s uniform $3 per month; 
miscellaneous expense, $6 per month, a 
total of $198.50; for general expenses, 
ten per cent, or $19.85, making a total 
of $218.35. M. de Valbreuze says that 
these figures would be reduced somewhat 
by the use of more robust positive ele- 
ments, and if the cost of charging were 
less. It will be noticed that he includes 
the cost of many items not usually 
counted, such, for instance, as_ the 
mechanician’s uniform. The figure 
quoted, however, was said to be the 
total cost of keeping an electric auto- 
mobile.—Eb. | 








IN THE EARLY DAYS. 


BY FRANK B. RAE. 


Back in the days of the first electric 
roads, when the 100-kilowatt generator 
was considered a big machine, the re- 
quired output of the power station in- 
creased as the larger roads were equipped 





‘much more rapidly than did the size of 


the generating units. It, therefore, be- 
came necessary to operate several of the 
machines in parallel. 

In these early days, too, some of us 
were obliged to do our experimenting in 
the field, or, more correctly, in the 
customer’s station, for want of factory 
facilities at home, and the “getting to- 
gether” of four or five generators con- 
nected in multiple on the bus-bars, for 
the first time, was something of a stunt. 

The road at Saginaw, Mich., called for 
the large output of 400 kilowatts; four 
immense machines of 100 kilowatts each 
were required to be operated in multiple. 

Moreover, these massive generators 
were compound machines. Now, most 
any one could put a lot of plain ordinary 
shunt machines in parallel, but the com- 
pound machine was a different bird, and 
they flocked together only when domesti- 
cated, so in this first attempt, at Saginaw, 
the engineering department was liberally 
advised, and as the switchboard pro- 
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gressed to completion in the factory every 
one from the fireman to the general 
manager had suggestions to offer, which 
if they had been carried out would prob- 
ably have wrecked the machines and the 
station, too, and put the road out of busi- 
ness, 

But there was one bright and shining 
light in the shop that did get his work 
in, however, one Thompson, I think, known 
as the “electrician” by the erecting force 
and called “Sir William” in the draughting 
room. Thompson had, he told the general 
manager, put compound machines in 
multiple for the Mather company, and 
the well-known success of the Mather 
machines was due, he inferred, to his 
genius in operating them in multiple. 
He had, he said, looked over the switch- 
board arrangements of the engineering 
department, and while they were all right 
as far as they went, there was one small 
detail lacking, which, if not supplied, 
meant the instant ruin of the machines 
if thrown in multiple. What was needed, 
he insisted, was a “teaser circuit” connect- 
ing all of the leads from the series coils 
together with fused switches. These 
fused switches were to be closed first; if 
the fuse did not blow, everything was all 
right and the main switches could be con- 
fidently manipulated. 

Well, the fused switches were made as 
per Thompson’s design ou orders from 
the front office, erected on the board as 
per diagram and the “teaser circuit” care- 
fully connected, then one night Frank 
Talbot, one of the twenty-four-hour-a- 
day workers of the old guard, and the 
writer went to the station about 2 A. M. 
to make the trial. 

Would the machines go together vr 
wouldn’t they? Could we report success 
in the morning or would it be necessary 
to wire for new armatures? The moment 
was considerably trying. 

The machines were carefully brought to 
voltage with our Ayrton & Perry volt- 
meter (blessed possession). The switches 
on the “teaser circuit” were closed, one 
after the other, until all four of them 
were in, and nothing had happened. 
Then one machine was thrown on the bus- 
bars and given a load, a second machine 
thrown in and the load divided between 
them, as shown on the ammeters, perfectly. 
Then the third and fourth machines went 
on with equally satisfactory results; 
“good work,” said Talbot, and one after 
another they were all thrown out, and 
again thrown in. We could report suc- 
cess! The road could pile on the load 
now, we were ready for it. 

In the midst of our mutual congratu- 
lations, Talbot turned suddenly to the 
switchboard and took the cover off one 
of the teaser circuit switches and said 
“Hell! Rae, I forgot to fuse any of these 
things.” 

But it was too late! The “teaser cir- 
cuit” had been open in four separate 
places, but the machines had been put 
together just the same. 
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THE BEST ECONOMY OF THE PISTON 
STEAM ENGINE AT THE ADVENT 
OF THE STEAM TURBINE.' 


BY PROFESSOR JAMES E. DENTON. 


Stationary engines at the date of dis- 
covery of cylinder condensation were af- 
fording the maximum economy in simple 
condensing cylinders expanding steam of 
from sixty to eighty pounds pressure six 
times, with a vacuum of about twenty- 
seven inches, which afforded a water con- 
sumption of about nineteen pounds per 
horse-power-hour. 

The first noteworthy improvement 
upon this degree of economy was obtained 
in the Leavitt pump, at Lawrence, Mass., 
which by expanding 120 pounds of steam 
sixteen times in two cylinders secured a 
water consumption of 16.5 pounds per 
horse-power. This, however, was a com- 
pound engine without a receiver, or what 
is known as the “Wolff” system, which 
does not divide the range of temperature 
due to expansion between the two cyl- 
inders, as the high cylinder is in connec- 
tion with the low during the whole of the 
latter’s expansion period. This fact and 
the slow speed of twelve revolutions per 
minute made the initial cylinder conden- 
sation forty per cent, or nearly twice that 
of the six-expansion, simple-condensing 
engines; besides which, live-steam jackets 
on both cylinders consumed ten per cent 
of the total steam. 

The gain in economy over the simple 
engine was, therefore, due entirely to the 
influence of the high ratio of expansion 
aided by high initial pressure and so 
strong a reevaporative effect that the ex- 
nansion line was outside of a Mariotte 
curve to the end of the expansion. The 
combined effect of these more than offset 
the negative influence of the high per- 
centage of cylinder condensation. The 
engine was, however, the most economical 
of its time (1872) and it is interesting 
to note that its conditions of steam action 
were widely in contrast with that of the 
most economical Cornish pumping engine 
of 1840, which afforded precisely the same 
water consumption of 16.5 pounds by ex- 
panding thirty pounds of steam three and 
one-half times, with a complete avoidance 
of loss by cylinder condensation. 

The first prominent advance in economy 
by division of the range of temperature 
was obtained about 1878 in the Corliss- 
Pawtucket compound pumping engine. 
This also expanded 120 pounds of 
steam sixteen times in two cylinders, 
but with a receiver between them; 

1 Abstracted from a paper presented before the me- 


chanical section of the International Congress of Arts 
and Sciences at St, Louis, September 23, 1904. 
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whereby, with the aid of a speed of fifty 
revolutions and only five per cent of 
jacket consumption, the cylinder-conden- 
sation loss was reduced to twenty-five per 
cent, and a water consumption of only 
13.7 pounds resulted. This result led 
Corliss to introduce similar compound 
engines into mill practice, and they were 
then rapidly substituted throughout the 
world in all large power-using industries 
for the single six-expansion condensing 
engine. All makers of .four-valve drop 
cut-off engines in both the United States 
and Europe obtained from them a water 
consumption of from 13.5 to 14 pounds 
per horse-power with about 125 pounds 
steam pressure and about sixteen ex- 
pansions. 

The gain from one division of tempera- 
ture being thus established, triple-expan- 
sion engines were quickly introduced for 
mill and electric service by Corliss and 
Allis in the United States and Sulzer in 
Germany to obtain a further gain from 
two divisions of temperature. None of 
the triple-expansion engines succeeded, 
however, in reducing the water consump- 
tion below 12.5 pounds per horse-power, 
which was not a sufficient gain over the 
compound engine to offset the extra cost 
and care of the third-expansion stage. Its 
use was, therefore, quickly abandoned in 
mill and electric light service in favor of 
the compound engine. 

Such a general readoption of the com- 
pound type resulted in a variety of cyl- 
inder ratios being used as involving possi- 
bilities of improved economy over the 
ratio of four to one introduced by Corliss. 
The first radical departure appeared in 
the Rockwood & Greene system, which 
was introduced into New England with a 
cylinder ratio of seven to one, and clear- 
ances of about two per cent, instead of the 
four per cent value previously prevailing. 
With 150 pounds steam pressure, live- 
steam jackets on either the heads or 
barrels of both cylinders, and a_live- 
steam reheating receiver, such engines 
have afforded 12.45 pounds per _horse- 
power with saturated steam expanded 
twenty-six times into about 27.5 inches of 
vacuum. Without the jackets and reheater 
in use about two per cent greater water 
consumption is obtained. The jackets and 
reheater, when in use, consume only about 
eight per cent of the total steam, with 
practically twenty-five per cent of cylinder 
condensation under both conditions. 

This performance represents the best 
economy derived from the compound en- 
gine for mill and electric practice up 
to within a few years ago, and it has 
largely established the belief that a cylinder 
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ratio of about seven to one, with so small 
a clearance as two per cent, is necessary 
to maximum compound-engine economy. 
During the last two years, however, the 
following records have been established: 

1. With an 850-horse-power Rice & 
Sargent compound-Corliss engine run- 
ning at 120 revolutions per minute, hay- 
ing a four to one cylinder ratio, clearances 
of four per cent and seven per cent, live 
jackets on cylinder heads and live steam 
in reheater, Professor Jacobus, of Hobo- 
ken, found for 600 horse-power of load, 
with 150 pounds pressure of saturated 
steam, 28.6 inches of vacuum, and thirty- 
three expansions, 12.1 pounds of water 
consumption per horse-power—a_ result 
produced with a cylinder-condensation 
loss of twenty-two per cent, and a jacket 
consumption of 10.7 per cent of the total 
steam consumption. 

2. With a 250-horse-power Belgian Van 
den Kerchove poppet-valve compound 
engine, running at 126 revolutions per 
minute, with 2.97 to 1 cylinder ratio, 
clearances of four per cent, steam chest 
jackets on barrels and head, and no re- 
heater, Professor Schréter, of Munich, 
found 117 horse-power of load, 130 pounds 
pressure of saturated steam, 27.6 inches 
of vacuum, and thirty-two expansions, 
11.98 pounds of water per horse-power— 
a result produced with a cylinder-conden- 
sation loss of 23.5 per cent, and a jacket 
consumption of seven per cent of the total 
steam consumption in the high cylinder 
jacket and seven per cent in the low 
jacket. 

3. With the Westinghouse twin low- 
cylinder, compound combined  poppet- 
valve and Corliss-valve engine, at the 
New York Edison plant, running seventy- 
six revolutions, with 5.8 to 1 cylinder 
ratio, clearances of 10.5 per cent and four 
per cent, without jackets or reheater, 
Messrs. Andrew, Witham and _ Wells 
found for the full load of 5,400 horse- 
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power, 185 pounds steam pressure, 
inches of vacuum, and twenty-nine ex- 
pansions, 11.93 pounds of water per 
indicated-horse-power, a result produced 
with an initial condensation of about 
thirty-two per cent. 

These facts show that the minimum 
water consumption of the compound mill 
engine and electric light engine of the 
present date, using saturated steam, is 
not dependent upon any particular cyl- 
inder ratio and clearance nor upon any 
system of jacketing, but that the essen- 
tial condition is the use of a ratio of ex- 
pansion of about thirty, above which the 
cylinder-condensation loss is liable to pre- 
vail over the influence of the law of 
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expansion, The conclusion appears war- 
ranted, therefore, that if this ratio of 
expansion is secured with any of 
the current cylinder and _ clearance 
ratios, and with any existing system 
of jackets and reheaters, or with- 
out them, a water consumption of 12.4 
pounds per horse-power is possible, and 
that a variation of four-tenths of a pound 
below or above this figure may occur by 
the accidental favorable, or unfavorable, 
jacket and cylinder-wall expenses which 
are beyond the exact control of the de- 
signer. 

In order to compare the economy of 
the piston engine with that of the steam 
turbine, we must use the water consump- 
tion per brake horse-power, since no in- 
dicator card is possible from the turbine; 
and furthermore, we must use the average 
water consumption for the range of loads 
to which engines are subject in practice. 

In all the public turbine tests to date, 
with one exception the output was meas- 
ured through the electric power of a 
dynamo whose efficiency is not given for 
the range of loading employed, so that 
the average brake horse-power is not 
known. This exception is the Dean and 
Main test of a 600-horse-power Westing- 
house-Parsons turbine using saturated 
steam at 150 pounds pressure, and a 
twenty-eight-inch vacuum. We may com- 
pare the results of this test with that 
of the 850-horse-power Rice & Sargent 
engine, and the 250-horse-power Belgian 
engine, by assuming that the power ab- 
sorbed by friction in these engines is 
three per cent of the indicated load plus 
the power shown by friction cards taken 
with the engine unloaded. ‘The latter 
showed five per cent of the rated power 
in the case of the Rice engine and eight 
per cent in the Belgian engine; so that 
the assumption regarding the load fric- 
tion is a reasonable one. 

The results are given in the following 
table, which shows the average water con- 
sumption per horse-power, for from forty 
per cent to 125 of full load, to be 14.55 
pounds and 14.64 pounds for the two 
piston engines, and 14.51 pounds for the 
turbine, or practical equality. 

AVERAGE STEAM CONSUMPTION PER BRAKE 


HORSE-POWER OF PISTON ENGINE 
VS. TURBINE. 








| Lbs. Water per Brake H.P-Hour. 











Per Cent of | 600-H.P. | ssoH.P. | SoHE 
Full Load. Turbine. |Rice Engine. Engine. 
125 13.62 13.78 15.10 
100 13.91 13.44 14.15 
%5 14.48 13.66 13.99 
41 16.05 17.36 15.31 
Average 85 14.51 14.56 14.64 
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As an indication of the gain in economy 
of the turbine with increase of size, we 
may use the Elberfeld test of a Parsons 
turbine at the full load of 1,500 electric 
horse-power, with an allowance of five 
per cent for attached air-pump, and an 
assumed minimum generator efficiency of 
0.95. Its saturated steam consumption, 
with 150 pounds boiler pressure and 
twenty-eight inches of vacuum, is then 
13.08 pounds per brake horse-power, 
which shows a gain of four per cent 
over the €00-horse-power machine. 

The 5,400-horse-power Westinghouse 
compound engine at the New York Edison 
station, whose friction under full load was 
cleverly determined at about four per 
cent, affords a brake-horse-power con- 
sumption of 12.5 pounds for 185 pounds 
boiler pressure. Crediting the turbine, 
therefore, with the possible influence of 
the difference in size and steam pressure, 
there is again practical equality in 
economy between it and the piston en- 
gine for equal horse-power. 

-o- 
The Milan Exposition. 

The programme of the international 
competition for prizes which are to be 
awarded by the Association of Italian 
Manufacturers for the Prevention of Ac- 
cidents in Factories, and which will be 
held during the Milan exhibition of the 
year 1906, has been issued. 

The prizes are: A—A gold medal and 
8,000 lire for a new appliance for prevent- 
ing accidents arising from contacts between 
primary and secondary windings in alter- 
nating-current transformers. The ap- 
pliance must fulfil the condition that 
no disturbance in the action of the 
transformer must arise in case of atmos- 
pheric discharges or abnormal increase 
of potential. B—A gold medal and 1,000 
lire for a novel system of hand crane 
or winch fitted with a simple and prac- 
tical contrivance to prevent the possibility 
of the handles revolving during the 
descent of the load. C—A gold medal 
and 500 lire for a safety appliance, to be 
simple, strong and reliable, to stop 
trucks automatically on an inclined plane 
on the hauling rope snapping. The ap- 
pliance must be adaptable to existing 
plant. D—A gold medal for a system of 
absorption and collection of the dust pro- 
duced in sorting and cutting rags by 
hand without giving rise to draughts 
detrimental to the health of the work- 
people. E—A gold medal for a system 








. to carry off by suction the dust generated 


by carding flax, hemp and jute without 
detriment to the neighborhood. F—A 


gold medal for a system to prevent the 
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diffusion of dust in lime and cement 
works. 

The conditions to which all competitors 
are subjected are as follows: applications 
to compete must be sent in not later than 
July 31, 1905, addressed-to the presidency 
of the Association of Italian Manu- 
facturers for the Prevention of Accidents 
in Factories, Foro Bonaparte, 61, Milan, 
Italy. 

All appliances entered for com- 
petition for the prizes A, B, C, must be 
exhibited at the competitor’s expense, in 
such dimensions and conditions as to 
allow of their being practically tested, at 
the Milan exhibition of the year 1906 in 
such time as may be determined by the 
exhibition committee. 

No charge for space will be made to 
competitors who intend to exhibit their 
appliances in the space allotted to the 
association; they must, however, in their 
applications to compete, state the exact 
area they require. The acceptance of all 
applications to compete is reserved to the 
presidency of the association. 

Competitors who elect to exhibit in 
other sections of the exhibition must allow 
a notice to be attached to their appliances 
stating that they form part of the com- 
petition founded by the association. 

They must forward to the association 
not later than January 1, 1906, a properly 
executed detailed drawing of their ap- 
pliances which the association will ex- 
hibit in its own section. 

Competitors for the prizes D, E and 
F, must have their appliances at work 
in works in Italy, they must also forward 
to the association, to be placed in their 
exhibit, a detailed drawing, a small model 
and a full description of their appliances. 

All appliances presented for compe- 
tition are the property of competitors; 
the association will, however, retain the 
drawings, models and descriptions. All 
rights connected with the appliances are 
the exclusive property of their owners who 
must, however, take all necessary steps 
to guarantee their rights. 

The association reserves the right to 
publish at the close of the exhibition the 
description and drawings of all the ap- 
pliances. 

A committee appointed by the council 
of the association will examine all ap- 
pliances presented for competition. The 
appliances approved of on principle will 
be subjected to tests after which they will 
be classified according to their merits. 
The council of the association will award 
the prizes in accordance with the report 
of the committee; no appeal against their 
decisions will be entertained. 

Further information will be supplied 
upon application to the director of the 
Association of Italian Manufacturers for 
the Prevention of Accidents in Factories. 
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Method of Protecting Against Volt- 
age Rises for Transmission 
Systems. 

At a recent meeting of the Société 
Internationale des Electriciens, M. E. 
Dusaugey read a paper discussing the con- 
ditions which throw unusual voltages 
upon transmission lines, and describing 
the apparatus which has been devised for 
preventing damage. Voltage rises may 
be due to four causes: atmospheric in- 
fluences, resonance, effect of a quick 
break in the circuit, or accidental contact 
with systems carrying a higher voltage. 
The protective devices are classified 
accordingly as they operate continuously 
or intermittently. The intermittent de- 
vices usually provide one or more air- 
gaps, across which a discharge may take 
place. These devices are, in general, 
provided with certain accessories which 
limit the current that may flow after a 
discharge has occurred, and which ex- 
tinguish the are that has been formed. 
Apparatus operating continuously con- 
sists of some form of high non-inductive 
resistance. This may be a wire, or a 
liquid. ‘The following schemes have been 
adopted in various European plants for 

protecting the systems: 

The Société d’Energie Electrique du 
Littoral Méditerranéen, which distributes 
power at 10,000 volts and at 30,000 volts, 
was, when it first went into operation, 
much troubled by atmospheric charges. 
It has placed on the line lightning ar- 
resters which have sixteen air-gaps in 
series, each gap being one and one-quarter 
millimetres in length for the 10,000-volt 
lines. For the 30,000-volt lines three 
times as many gaps are used. The gaps 
of these arresters are connected in series 
with eight carbon resistances, each having 
a resistance of 250 ohms. ‘This gives 
2,000 ohms resistance for the 10,000-volt 
circuits, and 6,000 ohms for the 30,000- 
volt circuits. These arresters are placed 
in the generating stations and at trans- 
former stations. Where an underground 
cable is attached to an overhead line, an 
oil-break switch has been placed, and an 
overvoltage switch for limiting the volt- 
age between the wires. This device re- 
sembles the arresters mentioned above, 
but there are only nine air-gaps, each 
one and one-half millimetres in length. 
There are four resistances, each of 2,500 
ohms, giving a total of 10,000 ohms. 

The Société d’Energie Electrique de 
Grenoble et Voiron distributes energy at 
15,000 volts. For the first seven months 
of operation, atmospheric charges inter- 
fered much with the station. During 


this time some of the early types of light- 
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ning arresters were distributed along the 
line, but they offered little or no protec- 
tion. The following arrangement has 
since been adopted, and has entirely pre- 
vented the interruptions due to atmos- 
pheric charges. Lightning arresters of 
the horn type are connected one between 
each circuit and the ground. Between 
these arresters and the ground is placed 
a resistance of 8,000 ohms, formed of wet 
sand. These arresters are placed outside 
of the station, and are protected against 
the weather. Between them and the ma- 
chines is an arrangement for preventing 
voltage rises. This consists of three 
spark-gaps of the horn type, connected 
in delta between the three wires, and each 
in series with a non-inductive resistance 
of from 14,000 to 15,000 ohms. The 
discharge gaps in these devices are each 
seven millimetres in length. In the sub- 
stations a system of lightning arresters 
similar to those just described is installed, 
but the overvoltage circuit is not pro- 
vided. 

The Société Hydroélectrique de Vizille 
is operating a distributing system about 
twenty-five miles long, at 10,000 volts. 
The country through which this passes 
is subject to severe storms. At the sta- 
tion an overvoltage discharge circuit is 
provided and kicking coils are placed in 
the alternator circuits. At the trans- 
former substations there are lightning ar- 
resters of the horn type, connected to the 
earth through ohmic resistances. These 
resistances consist of earthenware tubes 
eighty centimetres long, filled with water. 
The device for limiting the voltage at 
the stations consists of three earthenware 
tubes, each two and one-half metres long 
and fifteen centimetres in diameter, fixed 
on a cast-iron pipe five metres long and 
twenty centimetres in diameter. This is 
connected to the earth. Through it 
water is forced, which passes up through 
the earthenware tubes and flows out at 
the top. This arrangement was adopted 
to keep the water cool. The current flow- 
ing is about 0.3 of an ampere per tube. 
The energy used is about five kilowatts. 

Some. tests made recently by M. 
Graizier, director of the electrical system 
of Geneva, show the value of the non- 
inductive resistances when used in con- 
nection with an air discharge gap. To 
the terminals of the alternator were con- 
nected two water resistances. In parallel 
with these a short-circuiting was ar- 
ranged. When this circuit was closed, it 
was found that the tubes of mica insulat- 
ing the armature coils were frequently 
punctured by the sudden rise in voltage. 
Connecting a non-inductive resistance 
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across the terminals of the machine had 
the effect of preventing entirely the punc- 
turing of the tubes. 

The Compagnie Vaudoise des Forces 
Motrices des Lacs de Joux et de l’Orbe 
operates a three-phase system at 15,000 
volts. It protects its lines and machines 
by arresters of the divergent-horn type 
and by a water-jet discharge device con- 
structed as follows: each line is connected 
to a metallic cup placed above a tank. 
Above the cups is a second tank kept 
filled with water by means of a pipe. 
From the bottom of the upper tank the 
water flows out through nozzles in three 
streams, falling into the cups, and issues 
from the latter by a second series of 
nozzles, falling into the receiving tank 
below, which is itself connected to the 
ground. : 

The Société Hydroélectrique du Guiers, 
when it first started operations, was con- 
siderably inconvenienced by atmospheric 
discharges. When it adopted the water- 
column, discharging circuits this trouble 
disappeared. The water used is three 
litres per minute, and the power lost, 
about three kilowatts. The discharging 
device adopted by the Société Méridionale 
d’Electricité consists of a water pipe 
fitted with nozzles which throw out jets 
of water. These jets strike against ter- 
minal plates which are connected to the 
line. The water pipe is itself connected 
to the ground. 

The following arrangement of pro- 
tective devices is proposed: before the 
line enters the station, lightning arresters 
of the divergent-horn or magnetic blow- 
out type are connected between the wires 
and the ground. Between these arresters 
and the station is placed an overvoltage 
discharger, which consists of a number of 
spark-gaps connected in series, and which 
is connected to the ground through a 
high non-inductive resistauce. The value 
of the resistance will depend upon, the ap- 
paratus employed. If they are of the 
divergent-horn type, at least one ampere 
should be allowed to pass through the re- 
sistance; if of the magnetic blowout type, 
half an ampere will be sufficient. The 
length of the air-gap should be regulated 
so that a rise of fifty per cent above the 
normal voltage of the line will cause a 
discharge to take place. Between this 
discharger and the machinery is connected 
a high-resistance circuit, which discharges 
to the ground. This circuit should allow 
normally from 0.2 to 0.5 of an ampere 
to flow. Next should be placed a kicking 
coil, and this is followed by the high- 
voltage switches. Beyond these high- 
voltage switches are three sets of dis- 
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charge gaps connected in delta between 
the three wires of the system, the gaps 
being connected to each other through 
non-inductive resistances. Beyond this 
voltage-limiting device are other kicking 
coils, connected directly to the terminals 
of the machines. 

It is advisable to connect the cases of 
all these devices to the ground, as this 
will give the best protection to the station 
hands. 

To protect the line, first the insulators 
should be strong and capable of resisting 
several times the normal voltage of the 
circuit. All the insulators should be 
tested separately at these high voltages. 
None of the crude, older types of arresters 
should be allowed on the lines. These are 
useless when installed at regular inter- 
vals. In fact, they become the source of 
many accidents. Ait points particularly 
exposed to atmospheric discharges, dis- 
charging circuits of the types described 
should be installed. These points can, not 
always be designated beforehand, but they 
are soon found after operation has be- 
gun. Where aerial lines are connected 
to underground cables, it is necessary, in 
general, to install a lightning arrester, a 
voltage-limiting device, and a_ kicking 
coil. 





——_—_ >> 


High-Tension Underground Hauling 
Gear, 


An interesting instance is here given 
of the adaptability of electric hauling, 
and of a complete change of system 
brought about because the electric system 
of underground hauling seemed necessary 
for one particular point of a mine, The 
extensive mines operated by Bolckow, 
Vaughan & Company, in the county of 
Durham, England, were formerly oper- 
ated by steam engines in use under- 
ground. Steam haulage was satisfactory 
as long as the seams were level and the 
working faces did not extend further than 
3,000 yards or so from the bottom of the 
shaft. At the Auckland Park colliery, 
however, at a distance of two and one- 
half miles from the shaft a dip in the 
seam was encountered, forming a long 
and heavy incline. Horse haulage on this 
slope proved unsatisfactory, and as the 
sinking of a new shaft was out of the 
question, it was decided to install elec- 
tric hauling gear, not only at this point, 
but throughout the entire collieries. The 
latter are so widely scattered that, for 
power supply purposes, they were divided 
into groups, the Auckland Park and Win- 
chester collieries being the first two 
groups to be equipped. Each group has 


electrically. 
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its own central generating station, at 
which steam is raised from the waste 
gases of the exhaust coke ovens. A three- 
phase, high-tension system of distribution 
was decided upon, and the first plant 
put in at each of the stations consists 
of a pair of compound, three-crank 
Willans engines, direct-coupled to three- 
phase alternators. The latter have an 
output of 200 kilowatts at 2,400 volts. 
The boilers are of the Lancashire type, 
heated by coke-oven gas, as mentioned. 
They supply steam at 150 pounds at the 
engine-stop valve. Overhead bare copper 
transmission lines are employed above 
ground, while in the shafts and galleries 
the current is carried by armored cables. 
These cables are supported every six feet 
by special clamps attached to the bunt- 
ings. In the galleries they are carried 
by hempen slings hung from miners’ 
nails driven into the pit props or 
cemented into the roof. There are about 
five miles of overhead line, and fifteen 
miles of cable underground. At present 
the electrically driven plant consists of 
five 110-horse-power main haulage gears, 
two thirty-horse-power, one forty-six- 
horse-power, one sixty-horse-power haul- 
age gears, and two eighty-five-horse-power 
staple pit winding gears. All motors are 
of the three-phase induction type. There 
are, in addition, several motor-driven 
pumps and one fan. On the surface, 
coal-washing, screening and handling 
machinery is electrically driven. The 
lighting of the collieries, both above and 
below ground, is, as far as possible, done 
Current is transformed 
down to either 220 or 110 volts by a 
seventy-five-kilowatt transformer at each 
station, and by several one-kilowatt trans- 
formers below ground. Two of the main 
haulage gears are more than two miles 
away from the shaft. One of these is 
designed for working the heavy inclines. 
At the present time it drives a single- 
drum gear, though it is designed for a 
double drum. It hauls a maximum load 
of thirty trucks each way, eight hundred- 
weight empty and twenty-eight hundred- 
weight loaded, up an incline of twenty- 
five per cent, about a thousand feet long, 
at a speed of from six to seven miles 
an hour. The drum is four feet in 
diameter, and is driven through a double 
reduction gear and a flexible coupling by 
a 110-horse-power motor. The latter is 
of the slip-ring type with starting and 
controlling resistances. The controller 
has two mechanically interlocked drums 
operated by one hand wheel, one drum 
controlling the stator, and the other 
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drum the rotor. Each is immersed in 
its own oil box. There are twenty-five 
steps in the starting resistance. The 
furthest point to which electricity is con- 
ducted is three miles from the shaft. At 
this point there is a high-tension motor 
with liquid starter, which is installed to 
work an endless haulage. Two miles 
from the shaft a thirty-horse-power motor 
drives a fan to improve the ventilation. 
The power from the Auckland Park sta- 
tion is also carried to several other 
collieries in the neighborhood, where it 
is used for hauling, pumping and other 
work.—Abstracted from Engineering 
(London), March 17. . 


The Siemens & Halske Oscillograph. 


A description is given in the February 
issue of Electro, Brussels, of a practical 
form of oscillograph brought out by the 
Siemens & Halske company. The instru- 
ment is a modification of the Blondel 
oscillograph, which is a special form of 
D’Arsonval galvanometer. The present 
instrument is arranged so that curves 
may be viewed directly, or photographed. 
The beam of light which is reflected from 
the oscillating mirror comes from an are 
lamp. The entire apparatus is enclosed 
in a light-tight box. The light from the 
vibrating mirror falls upon a drum 
mounted upon one end of the shaft of 
a four-pole synchronous motor. When it 
is desired to photograph the curve, sensi- 
tive paper is attached to this drum. The 
drum is so arranged that it can be shifted 
automatically while rotating. Thus, a 
series of curves is obtained, correspond- 
ing to thirtv revolutions of the little 
motor. On the other end of the shaft 
of the motor is placed a reflecting prism. 
The light is thrown against the latter 
by means of a system of mirrors. When 
the light falls on this reflecting prism it 
revolves and is observed. The curve is 
represented by a white line on a black 
background. By pressing a button, the 
reflecting mirrors are thrown out of the 
way, and the beam of light falls on the 
rotating drum. By this arrangement one 
can instantly examine the character of 
the curve, and a record is made only of 
those which are desired. The instrument 
may be fitted with a single or two oscil- 
lating systems. In the first a series is 
used in studying the voltage curves, and 
a shunt in studying current curves, two 
curves being taken consecutively. With 
the double system both curves are ob- 
tained at the same instant. 
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BOOK REVIEW. 


“Steam Turbines,” with an appendix on 
gas turbines and the future of heat en- 
gines. Dr. A. Stodola, professor at the Poly- 
technikum in Zurich. Authorized transla- 
tion from the second enlarged and revised 
German edition, by Dr. Louis C. Loewen- 
stein, Department of Mechanical Engineer- 
ing, Lehigh University. New York. D. Van 
Nostrand Company. Cloth. 434 pages. 7 by 
91% inches. 241 cuts, 3 lithograph tables 
and 3 large folded charts. Supplied by the 
ELECTRICAL REVIEW at $4.50. 


This book is the first one that has come 
under our notice that gives a thorough 
and comprehensive theoretical treatment 
of the steam turbine, both from a me- 
chanical and a thermodynamic stand- 
point. The work bears about the same 
relation to the steam turbine that Ran- 
kins’s classic work bears to the old form 
of steam engine. Those students that en- 
joyed reading Rankins’s chapter on 
thermodynamics will also enjoy this book. 
It is not easy reading. It requires very 
thorough acquaintance of the calculus; 
differential equations, theoretical me- 
chanics and thermodynamics, including 
the use of the entropy-temperature dia- 
gram, before it can be read with satisfac- 
tion. To the student or designer who 
the preliminary training necessgry” the 
hook will be found not at aW difficult. 
It contains a vast amount of information 
and the writing of it must have occupied 
the author some years. The book begins 
with elementary theory of the turbine, 
starting with flow of steam through an 
expanded nozzle and treating of the re- 
action of the steam from blades of dif- 
ferent shapes and angles, and of the 
sneeds and powers thereby generated. 
The work of friction and loss of kinetic 
energy therefrom are then considered. 
Some space is then given to discussion 
of experiments with flow of steam in 
nozzles, the theory of steam shock, in- 
fluence of the enlargement of cross-sec- 
tion, and experiments with turbine blades. 
The laws of energy of the steam turbine 
are then considered from a thermodyna- 
mic standpoint, and application of this 
theory is made to different types of tur- 
bines. Methods are given for the choice 
of a peripheral velocity, angles of the 
blades, steam velocity, number of stages 
and blade dimensions. The steam fric- 
tion of rotated discs is discussed and 
tables or curves showing experimental re- 
sults are given. What has been described 
above occupies the first 140 pages of the 
book. Part iii then treats of the con- 
struction of the most important turbine 
parts, including the form of blade, length 
and width of channels, method of design- 
ing a blade, guide apparatus, wheel 
drums, disc wheel of variable thickness, 
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dise of uniform strength, stresses and 
materials of construction, the mass- 
balancing of rotating bodies, flexible shaft 
of De Laval, deviation of a rotating disc 
due to shaft bending, critical velocity and 
the period of oscillation due to elasticity, 
critical angular velocity of a multiple 
loaded shaft, bearing for steam turbines, 
stuffing boxes, and regulation. Part iv 
treats of steam turbine types. The fol- 
lowing types are briefly described and il- 
lustrated: De Laval, Seger, Riedler- 
Stumpf, Zolly, Curtis, Rateau, Parsons, 
Schultz, Lindmark and Gelpke-Kugel. A 
brief historical review follows; then a 
statement of latest suggestions for the im- 
provement of the turbine, including the 
Fullager turbine, the scheme of Dolder 
and C. A. Parsons double-motion tur- 
bine, are given. The author does not 
treat of the immense number of construc- 
tions that have failed entirely, although 
a knowledge of these failures would un- 
doubtedly save the beginner much useless 
inventive labor. “It is not too emphatic 
a statement to say that there is hardly to 
be expected a greater number of miscon- 
ceptions than already exist in steam tur- 
bine construction.” The comparison is 
made between the steam turbine and the 
reciprocating engine. The author con- 
cludes from study of results of experi- 
ment that the steam turbine working with 
moderate superheat has exceeded the com- 
pound reciprocating engine in steam 
economy. All signs point to the fact that 
with high superheating this comparison 
will not change. It is different with the 
triple-expansion reciprocating engine. 
This shows that with small powers up to 
1,000 kilowatts (such a small consumption) 
that its efficiency, taking also in consid- 
eration the consumption of oil, space re- 
quired, etc., may be said to place it far in 
advance of the turbine. With very large 
powers, on the other hand, these relations 
are reversed. The best results obtained 
by Brown, Boveri & Cie., in Frankfort, 
from a steam turbine, about 3,000 kilo- 
watts, which is equal to about 4,660 in- 
dicated horse-power, gave 9.6 pounds of 


steam per indicated horse-power hour. On 
the other hand, the triple-expansion steam 
engine of the Berliner Electric Works, 181 
pounds per square inch boiler pressure, 
597.2 Fahrenheit temperature of super- 
heated steam, and 2,550 indicated horse- 
power, gave a consumption of 8.93 pounds 
per indicated horse-power per hour with 
hardly more than one-half the power. 
The triple expansion steam engine has 
therefore still an advantage of about eight 
per cent of the steam consumption. 
Part v treats in a mathematical way of 
a few special problems of steam turbine 
theory and construction, including distri- 
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bution of pressure in a cross-section of an 
expanding gas or*steam jet; pressure dis- 
tribution in a turbine blade channel; de- 
flection of a horizontal disc of variable 
thickness due to its own weight; straight- 
ening out of a horizontally rotating disc 
by its own centrifugal forces; the stresses 
in disc wheels due to unequal heating; 
critical velocity of a constant and uni- 
formly loaded shaft with variable diam- 
eter; sympathetic vibration of the foun- 
dation; conditions for stability of equili- 
brium beyond the critical velocity; criti- 
cal velocity of the second degree caused 
by the deflection of the uniform shaft due 
to its own weight; the transmission of 
heat through the casing and shaft of a 
many stage turbine; the differential 
equation for pressure distribution in a 
many stage axial reaction turbine. An 
appendix treats of perpetual motion of 
the second type and the second funda- 
mental law of thermodynamics; the Car- 
not cycle, integral of Clausius, entropy, 
etc. It concludes with the latest sugges- 
tions for obtaining the maximum 
economy of heat engines in general, some 
of which the author shows to be fallacious. 
The gas turbine is treated to the extent 
of a few pages, but the author does not 
appear to have much hope for its ultimate 
success. Professor Stodola’s work will 
undoubtedly be a classic on the subject 
of steam turbines for many years to come. 
The translation appears to have been done 
with great accuracy and there appear to 
he very few errors of English or of typog- 
raphy. On page 95, tenth line from 
bottom, “as” should be “a.” Page 319, 
second line from bottom, “data is” should 
be “data are.” On page 342, it appears 
that the word “vertically” in the.title of 
Fig. 714 should be “horizontally.” In con- 
nection with the discussion on entropy 
diagram, three large folded charts are put 
in an envelope in the binding giving en- 
tropy diagrams for steam in French and 
English units. While the author and 
translator are to be congratulated on the 
production of a magnificent treatise, it 
must be said that there is something lack- 
ing to make it entirely satisfactory either 
to the student or to the practical designer. 
What is wanted is either an appendix or 
a supplementary volume which will con- 
tain: (1) a condensed summary of the 
equations which are needed in practical de- 
sign, omitting the mathematical work by 
which these equations are derived. 
(2) A set of tables constructed from the 
formulas showing the numerical values of 
the several variables within ranges likely 
to be used in practice. (3) Several ex- 
amples of design making use of the for- 
mulas and tables. (4) A table of equa- 
tions used in the summary. If such a 
supplement were furnished it would be 
practicable for an engineer with ordinary 
skill in designing to proceed to design a 
turbine with some facility, and for a 
student also to obtain practice in design- 
ing on a drawing-board without spending 
the immense amount of time necessary to 
make a thorough study of the subject 
which the book ‘in its present shape re- 
quires. 
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The Faraday Society. 

The annual general meeting of the 
Faraday Society was held on Monday, 
March 6, 1905, at the Yustitution of Elec- 
trical Engineers, London, England. The 
treasurer, Dr. F. Mollwo Perkin, occupied 
the chair. 

The new council, which was elected at 
the meeting, is constituted as follows: 
president, Lord Kelvin; past-president, 
Sir Joseph Wilson Swan; vice-presidents, 
Professor A. Crum-Brown, Sir William 
Huggins, Sir Oliver Lodge, Ludwig Mond, 
Lord Rayleigh, Alexander Siemens, James 
Swinburne; treasurer, Dr. F. Mollwo 
Perkin; council, George, Beilby, Bertram 
Blount, W. R. Cooper, Sherard Cowper- 
Coles, Professor A. K. Huntington, Dr. 
R. A. Lehfeldt, W. Murray Morrison, Dr. 
W. S. Squire, Dr. O. J. Steinhart, Pro- 
fessor Ernest Wilson. 

Votes of thanks were passed to the 
retiring president, Sir Joseph Swan; to 
the honorary auditors, Messrs. L. Gaster 
and T. M. Lowry; and to the Institution 
of Electrical Engineers for its hospi- 
tality in granting the society the free use 
of its library for the monthly meetings. 

The twelfth ordinary meeting was sub- 
sequently held. The minutes of the pre- 
vious meeting having been duly confirmed, 
Mr. F. W. Harbord read a paper on 
“Recent Developments in Electric Smelt- 
ing in Connection with Iron and Steel.” 
The paper embodies the principal results 
of the investigations made by the commis- 
sion sent to Europe last year by the Cana- 
dian government for the purpose of re- 
porting upon the different thermoelectric 
processes for the smelting of iron ores and 
the manufacture of steel at work in 
Europe, together with some additional in- 
formation bringing the subject up to date. 
The author acted as metallurgist to that 
commission. The reading of the paper 
was illustrated by means of an interesting 
series of lantern slides. 

Electric smelting furnaces are divided 
into three main classes—induction fur- 
naces, resistance furnaces, and are fur- 
naces. The first type is specially adapted 
for melting rather than smelting; the 
others can be adapted for either pur- 
pose. 

I—INDUCTION FURNACES. | 

The best known furnace of this type is 
the Kjellin furnace. That is, in effect, a 
_ step-down transformer, in which the con- 
tents in the hearth form the secondary cir- 
cuit of the transformer. Any grade of 
steel, from 0.10 to 1.50 per cent carbon, 
can be produced in this furnace, but high- 
class materials must be used, as there is no 
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elimination of impurities. The furnace 
at Gysinge, in Sweden, which has been in 
operation since 1900, is now of 175 kilo- 
watts capacity, and its output is 5.2 to 5.5 
tons per twenty-four hours. The furnace 
absorbs from about 0.13 to 0.16 electric 
horse-power-year per ton of ingots, accord- 
ing to the carbon content of the product. 


II—RESISTANCE FURNACES. 


(a) The Héroult Furnace—A four-ton 
furnace at Kortfors, in Sweden, and a 
somewhat smaller one at La Praz, in 
France, are producing high-quality steel 
on a considerable scale. The furnace is a 
tilting one, and is basic-lined; two large 
adjustable electrodes pass vertically 
through the roof. In this furnace ordi- 
nary steel scrap can be converted into 
steel of the highest quality, the impurities 
being removed by suitable fluxes. Steel 
varying from 0.079 to 1 per cent car- 
bon is made with perfect ease. At La 
Praz an alternating current of 4,000 am- 
peres and 110 volts is used. The furnace 
absorbs about 0.111 electric horse-power- 
year per ton of ingots in the case of low- 
carbon steel, and about 0.17 electric horse- 
power-year for high-grade carbon steel. 

(6) The Keller Furnace—This is simi- 
lar to the Héroult furnace, differing only 
in details. The author saw tests made 
with a thirty-five-hundredweight experi- 
mental furnace at Livet. Common scrap 
was the raw material, and the energy ab- 
sorbed was about 0.120 electric horse- 
power-year per ton of ingots. 

(c) The Resistance Furnace for Direct 
Smelting from the Ore—Experiments 
made at Livet in the Keller furnace de- 
monstrated the possibility of making pig 
of the most varied composition. The type 
of furnace is identical with that used for 
making iron alloys, such as ferrochrome, 
ferrotungsten, and ferrosilicon. The fur- 
naces at Livet are vat-shaped, and con- 
nected at their lower ends by a central 
well; four are usually grouped together. 
The current used in the trial runs varied 
between 10,600 and 12,000 amperes, at 
voltages from sixty-three to sixty-eight, 
and the energy absorbed was 0.25 horse- 
power-year per ton of pig for a white iron 
containing little silicon and manganese, 
and 0.53 horse-power-year for a gray iron 
more silicious. The coke used averaged 
%67 pounds per ton of pig iron produced, 
and the estimated cost of electrodes was 
three shillings and sixpence per ton of 
iron. 

At Livet, forty-five to sixty per cent 
ferrochromes and twenty-five to eighty per 
cent ferrosilicons are made regularly. For 
such high-grade alloys the electric fur- 
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nace is more economical than the blast 
furnace. 

The Gin Process—lIn this it is proposed 
to dispense with carbon electrodes, using 
instead large water-cooled block terminals, 
which lead the current into a long, basic- 
lined, narrow channel, forming the fur- 
nace hearth. The author does not know 
whether the process has been tried on a 
commercial scale. 

III—ARC FURNACES. 

The heat is obtained from direct radia- 
tion from the are, and by reflection from 
the roof and sides of the furnace. 

(a) The Stassano Furnace—The latest 
type at Turin is a five-ton furnace (per 
twenty-four hours), and absorbs 4,900 
amperes at 150 volts, the current being 
distributed between two arcs (and there- 
fore four electrodes) which meet at the 
centre of the furnace. The furnace is lined 
with magnesite bricks. Steel is produced 
direct from the ore (pure hematite) in one 
furnace. Reduction is effected only by 
the carbon, which, with the ore, is 
moulded into briquettes, and a practically 
pure iron can be obtained. The energy 
consumption is 0.186 electric horse-power- 
year per ton of steel, and the consump- 
tion of electrodes five kilogrammes per 
ton of steel. 

(b) The Harmet  Process—In one 
form of furnace the inventor melts oxides 
of iron in a vertical shaft by means of 
producer gas, and reduces them by solid 
incandescent carbon; in another form 
carbonic oxide is his chief reducing 
agent. The process has not yet been ex- 
perimented with on a commercial scale. 

GENERAL CONCLUSIONS. 

(a) Steel, equal in all respects to the 
best Sheffield crucible steel, can be pro- 
duced in England, either by the 
Kjellin, Héroult, or Keller processes, at 
a cost considerably less than the cost of 
producing a high-class crucible steel, as- 
suming electric energy to cost £10 per 
electrical horse-power-year. 

(b) At present, structural steel, to 
compete with Siemens or Bessemer steel, 
can not be economically produced in the 
electric furnaces, and such furnaces can 
be used commercially for the production 
of only very high-class steel for special 
purposes. 

(c) Speaking generally, the reactions 
in the electric smelting furnace are 
similar to those taking place in the blast 
furnace. By altering the burden and 
regulating the temperature by varying 
the electric current, any grade of iron, 
gray or white, can be obtained, and the 
change from one grade to another is 
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effected more rapidly than in the blast 
furnace. 

(d) Pig iron can be produced on a 
commercial scale at a price to compete 
with the blast furnace, only when elec- 
tric energy is very cheap and fuel very 
dear. With electric energy at $10 (forty- 
one shillings and eightpence) per electrical 
horse-power-year, and coke at $7 (twenty- 
nine shillings and twopence) per ton, the 
cost of production is approximately the 
same as the cost of producing pig iron 
in a modern blast furnace. Under ordi- 
nary conditions, where blast furnaces are 
an established industry, electric smelting 
can not compete; but in special cases, 
where ample water power is available, 
and blast-furnace coke is not readily ob- 
tainable, electric smelting may be com- 
mercially successful. 

In the discussion which followed M. 
Adolphe Minet communicated some 
further particulars of the Héroult process, 
giving a sketch of its development. 
About 3,000 tons of steel have up to the 
present been made. The process was an 
advance upon others and upon the 
crucible furnace, because it allowed of a 
complete elimination of sulphur and 
phosphorus, and common raw materials, 
costing seventy francs a ton, can be used. 
The current consumption at present is 
120 kilowatt-hours per ton of steel. M. 
Minet also gave some tables of tensile 
strengths and summed up the special ad- 
vantages of this process, and he exhibited 
some specimens of steel and ferroalloys 
made in the Héroult furnace. 

Mr. B. H. Thwaite in a communi- 
cated discussion described a scheme for 
the production of high-quality ingot steel 
in Canada, suggested by him in 1903. 
The anthracite had to be imported from 
the United States, and it was proposed 
to briquette the raw materials to effect 
the reduction in a particular design of 
arc furnace. The gases evolved were to 
heat an open-hearth furnace in which the 
steel was to be made, additional electric 
heating also being available. He con- 
sidered that both the Keller and Héroult 
processes were available for the useful 
employment of the power-producing re- 
sources of the blast furnace, now mostly 
going to waste. 

Mr. Bertram Blount in a communica- 
tion insisted that now is the time for 
steel-makers in England to adopt elec- 
trical methods of working for making the 
special steels used in the construction of 
such articles as guns, safes, motor-cars, 
cutting-tools, ete., which have individual 
properties easily obtained when those are 
employed. 
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Mr. W. Murray Morrison agreed that 
the Keller and Héroult seemed at present 
the only practicable furnaces as far as 
England was concerned. M. Heéroult 
had recently reduced his energy figure to 
0.15 electrical horse-power-year per ton 
of steel, starting with scrap, and to the 
remarkable figure of 0.0114 electrical 
horse-power-year (equivalent to two shil- 
lings and fourpence a ton), starting with 
molten metal; he was now constructing 
a 300-ton mixer and a fifty-ton furnace, 
in which still better results were to be 
hoped for. 

Mr. R. 8. Hutton pointed out that 
electric heating was only economical 
when very high temperatures were de- 
sired, and that it was not, therefore, de- 
sirable to use electric furnaces for melt- 
ing. One of the advantages of the 
Héroult furnace arose from the fact that 
it was an are as well as a resistance fur- 
nace. The two sources of intense heat 
caused convection currents in, and hence 
intimate mixture of, the molten charge. 

Mr. R. L. Gamlen, speaking as one 
interested in the production of cheap 
power, was of the opinion that the limit- 
ing figure of £10 per electrical horse- 
power-year mentioned by the author 
could be considerably lessened by the pro- 
ducers of power on a large scale. In con- 
sidering this question of cheap power too 
much stress was usually laid on fuel costs; 
capital costs were an even more impor- 
tant item. These were very large in the 
huge gas engines required by low-thermal 
value gases, such as blast-furnace gases, 
and steam power was therefore more 
economical even if the gas cost nothing. 

Dr. O. J. Steinhart drew attention to 
the difficulties of making low carbon 
ferrochromes, especially in are furnaces. 
The value of these was very high com- 
pared with those of higher carbon content. 

Mr. T. V. Hughes said that a sober 
presentment of the possibilities of electric 
smelting, such as Mr. Harbord had given, 
was of great value as not tending to 
inflate the public mind. 

Professor E. Wilson thought that the 
figure of £10 per electrical horse-power- 
year could be diminished for large sup- 
plies of power. 

The chairman in moving a vote of 
thanks to Mr. Harbord remarked on the 
enterprise of the Canadian government 
in appointing a commission to study this 
very important question. He wished that 
some of the English manufacturers would 
see the desirability of becoming alive to 
the possible future of electric smelting, 
and making experiments on the subject. 
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THE NEW ROLLING ROAD AT CLEVE. 
LAND, OHIO. 


BY D. A. WILLEY. 


The application of the electric current 
as a motive power has been demonstrated 
in a somewhat novel manner in the city 
of Cleveland, Ohio, where it is utilized 
in connection with what is called a rolling 
roadway. A considerable area of the 
manufacturing section is situated on the 
lowland adjacent to the Cuyahoga river, 
and ranges from sixty-five feet to seventy- 
five feet lower than the centre of the city. 
Obviously there is a large amount of 
traffic between the two sections, but such 
is the ascent that all of the thorough- 
fares connecting the upper and lower 
portions have a very high percentage of 
grade, and extra teams are usually re- 
quired to assist in pulling loaded vehicles 
up the various inclines. In fact, some are 
so steep that the time required for an 
ascent ordinarily is fully thirty minutes. 

The rolling roadway in question has 
been installed on Factory street, one of 
the most direct routes between the upper 
and lower parts of the city, and a 
thoroughfare having one of the heaviest 
grades—a rise of no less than sixty-five 
feet in 420 feet, or over fifteen per cent. 
The roadway is 420 feet in length, and 
consists of an endless belt and platform 
made of planks eight feet long, placed 
traversely of the roadway and bound 
with angle irons. They are supported 
on a metal framework and are securely 
fastened together in “trucks” of two 
planks each. The adjoining trucks are 
connected by heavy links to 1orm the 
continuous roadway. The roadway really 
runs on four thousand small wheels in 
which, to reduce friction and wear, a 
special type of Hyatt roller bearing was 
successfully introduced. At the upper 
end the roadway revolves around an im- 
mense sheave, the returning belt running 
underneath on idlers to a similar sheave 
at the lower end. 

As the weight of the mechanism itself 
is considerable, the roadway portion rep- 
resenting no less than 106 tons, it was 
necessary to devise some means to pre- 
vent the surface from being depressed out 
of line, and to sustain the additional 
weight of loaded vehicles. The roadway 
has been set in an excavation of suitable 
dimensions. At the upper and lower ends 
of the excavation the sheaves are placed 
in pits of masonry, each pulley being sus- 
tained in a massive framework of cast 
iron. The wheels on which the roadway 
travels are set into an inclined plane or 














April 8, 1905 


fixed platform, which, it might be said, 
is placed within the conveyer, so that the 
upper portion when in motion is passing 
directly over it. This platform is held 
rigidly in place by iron posts, attached 
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roadway. As it is used almost entirely 
for ascending the hill, the wagon to be 
moved is driven upon it by means of the 
overlapping platform, and the wheels 
securely braced to prevent them from slip- 
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to the sides at regular intervals, and ex- 
tending to the bottom of the excavation 
in which the roadway is set. 

Despite the magnitude of the apparatus 
and its comparatively great weight, all 
the movements are readily controlled by a 
single operator, owing to the system em- 
ployed. The electric current which sup- 
plies the actuating force is secured from 
one of the municipal lighting plants and 
conveyed by wiring to four Westinghouse 
motors. These are installed in pairs at 
the upper and lower extremity of the road- 
way and connected to the axles of the 
sheaves. The motors which have a capac- 
ity of twenty-five horse-power are con- 
trolled by a Westinghouse R-7 controller, 
placed in the operating station at the top 
of the roadway. The arrangement is such 
that the motors can be operated inde- 
pendently or in a series. Consequently, 
the power applied can be regulated ac- 
cording to the load which is to be moved. 

It is needless to say that the motion 
of the roadway can be stopped at any 
time. Consequently, vehicles can be 
driven upon it with but little delay, and 
its operation made practically continuous 
if necessary. At either end a platform 
has been constructed which overlaps the 


ping backward. Then a signal is given 


to the operator in the controlling station 
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mechanism is stopped long enough to 
take it on and the operation § re- 
peated. When the first wagon reaches the 
summit, it can be driven off without stop- 
ping the motors if desired. As the road- 
way is eight feet in width, it is sufficiently 
capacious to accommodate the heaviest 
wagons utilized in this portion of the 
city. It hold twenty 
vehicles, representing with their loads five 


is designed to 


tons each, and has carried at one time 
six loaded wagons. 

Considering the amount of horse-power 
required, the speed of this novel road- 
way is such that it will make a complete 
revolution within five minutes, and at a 
maximum rate of speed averaging three 
miles an hour. In short, it may be called 
an enormous endless belt or conveyer, 
and forms an excellent illustration of 
the value of the electric current for the 
purpose which it serves. 

The cost of the roadway is understood 
to have been about $100,000, but con- 
sidering the fact that it can be employed 
in moving traffic on city thoroughfares 
where the grade is so steep as to seriously 
interfere with the movement of vehicles, 
this sum would not be considered excessive. 
The roadway at Cleveland is the design 
of Mr. Isaac D. Smead, an engineer of 
Cincinnati, Ohio. It has been in opera- 
tion for several months, and is depended 
on largely for moving merchandise which 
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who starts the motors. As soon as 
another wagon reaches the lower end, the 


must be carried from the upper to the 
lower sections of the town. 
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High Pressures in Electric Rail- 

roading. 

At the recent meeting of the American 
Institute of Electrical Engineers, Mr. 
C. 0. Mailloux, of New York, contributed 
the following communication to the dis- 
cussion of high pressures in electric rail- 
roading : 

“The subjects discussed and suggested 
for discussion in the papers presented this 
evening are, undoubtedly, of great im- 
portance at the present time. If the 
statement be true that the question of the 
hour, in electric railroad engineering, is 
the extension of electric traction into the 
field which has hitherto been preempted 
and occupied exclusively by steam, then 
the question of the first half hour, to say 
the least, will be, of necessity, the ques- 
tion of conveying electrical energy in 
large amounts safely and conveniently 
from a stationary conductor to an elec- 
tric locomotive or motor car. Indeed, I 
have had the conviction for some time 
that material progress in the direction of 
that general supplanting of the steam 
locomotive by the general locomotive, 
which we, as electrical engineers, wish so 
fondly and ardently to see, must wait 
for progress in methods adequate for the 
purpose just stated, and which will bear 
repetition as constituting fundamental re- 
quirements, if not sine qua non conditions, 
for any system of electric traction intended 
to supplant steam traction, namely, to 
convey electrical energy, in large amounts, 
safely, conveniently and successfully from 
a stationary line to a moving locomotive. 
It was this very conviction of the necessity 
of further progress, and of radical de- 
partures from the then existing and avail- 
able methods, which led me to undertake, 
last spring, a trip to Europe, for the speci- 
fic purpose of examining the results and 
studying the possibilities of certain 
methods of conveying high potential al- 
ternating currents to electric locomotives 
or motor cars. I arranged my itinerary 
so as to include a visit to every installa- 
tion, experimental or commercial, present- 
ing interest and capable of furnishing in- 
formation in regard to, first, electric trac- 
tion with alternating-current motors in 
general; second, electric traction with 
single-phase alternating-current motors in 
particular; and third, means of conveying 
electric current at high potentials to such 
motors. 

“Before I left I was somewhat sceptical 
in regard to the feasibility of raising above 
3,000 volts the potential difference which 
may be applied direct to the motors, even 
though I knew that 3,000 volts had been 
used successfully in this manner for a year 
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or more on the Valtelinna line in north- 
ern Italy. I am pleased to say that my 
doubts on this point were soon dissipated 
by what I saw, especially on the Spinders- 
feld line, near Berlin, and the experimen- 
tal line which has since become a working 
line built in Switzerland by the Oerlikon 
Company near Zurich. I have returned 
a firm believer in and a strong partisan of 
high-potential contact lines. I use the 
words “contact lines” in, a sense which 
would include trolley lines or even third- 
rail conductors, both of which are terms 
of restricted meaning, destined in my 
opinion to disappear. 

“T endorse strongly Mr. Damon’s view 
in favor of higher line contact potentials 
for alternating-current railway motor 
cars; and as between 3,300 volts and 6,000 
volts, I am inclined to favor 6,000 volts 
as the standard which should be adopted 
for interurban lines. I think I would dis- 
agree with Mr. Damon, however, in regard 
to the form of line construction. I will 
return to this point later. 

“IT also agree fully with Mr. Damon 
that for steam railroad conditions a line 
contact pressure of at least 15,000 volts 
is desirable. One of the important results 
of my European trip of imvestigation is 
the evidence which | was able to obtain, 
as the result of personally conducted tests 
and experiments, of the feasibility of con- 
tact line potentials of at least 15,000 volts. 

“I wish at this point to pay high public 
tribute, both of praise and of thanks, to 
the officers and technical staff of many 
manufacturing and operating companies, 
whose installations I had occasion to visit. 
The uniform courtesy with which I was 
received everywhere and the facilities for 
investigation which were placed at my dis- 
posal in almost every instance were, in- 
deed, most gratifying and are certainly 
worthy of emulation here, for I am afraid 
that we are not ourselves always quite as 
courteous and obliging as these gentlemen 
were to me. 

“IT will pass over many interesting 
points which are not immediately related 
to the discussion in hand or which have 
already been touched upon in the papers 
or in the discussion. The contact line 
having catenary suspension, which was a 
novelty at the time of my trip to Europe, 
has recently been introduced here and has 
already, judging from the data contained 
in Mr. Damon’s paper, reached a high 
stage of development. I may say that the 
catenary contact line used on the Spinders- 
feld line with 6,000 volts potential differ- 
ence worked satisfactorily in every respect 
so far as I could observe or ascertain. 
Nevertheless, it would seem that either on 
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account of municipal restrictions or for 
other reasons, not readily apparent, the 
catenary contact lines for other projected 
alternating-current, single-phase railroads, 
which came to my notice, were limited to 
2,400 volts. I surmise that notwithstand- 
ing the fact that so few breakdowns of 
the contact line have occurred at Spinders- 
feld, and that none of these breakdowns 
caused any accident, there is still some feel- 
ing of unrest associated with the thought 
of a contact line of 6,000 volts placed di- 
rectly over the car or locomotive, and even 
though the probability of accident is very 
remote, yet so long as the possibility 
thereof still remains, the unrest and the 
objection will doubtless persist. The 
double catenary, as Mr. Damon states, has 
the advantage of keeping the contact wire 
from swaying, but its increased cost does 
not appear to be always justified. With 
the tower method of construction, using 
long spans, the double catenary would 
probably be indispensable. With the ordi- 
nary trolley line form of suspension, 
where the distance between poles is not ex- 
cessive, the single catenary would seem 
adequate and satisfactory for all purposes. 
At Spindersfeld, the poles are placed about 
thirty-nine metres (about 128 feet) apart. 
Both the single and the double catenary 
suspension have been tried, and both have 
proved adequate and satisfactory» The 
reference made by Mr. Damon to spec- 
tacular sparking when the contact line 
was coated with ice or sleet, emphasizes a 
very strong, and, in my opinion, a radical 
inherent defect of any contact line ar- 
ranged to deliver current from its lower 
side instead of its upper side. The fact 
that the sparking increases with the 
frequency of the trolley supports in the 
cases observed by Mr. Damon proves con- 
clusively, it seems to me, that ordinary 
trolley-line construction using a trolley 
wheel for the contact is wholly unsuitable 
for high-potential contact lines. With 
the catenary suspension, even, in the case 
of a trolley wheel, the sparking ought 
to be independent of the number or fre- 
quency of the line supports. The ne- 
cessity of employing higher potentials for 
the transmission lines will obviously de- 
pend on the potential of the contact line. 
When this potential difference is as low 
as 3,000 volts it would undoubtedly be 
still necessary to employ higher trans- 
mission potentials in most cases for in- 
terurban lines;.but if the potential dif- 
ference at the contact line is raised to 
6,000 volts there are many cases where 
this potential would be sufficiently high 
for both transmitting and distributing 
purposes. When the contact line potential 
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is raised to still higher values, say, for 
instance, 15,000 volts, the same potential 
difference will suffice in a large number of 
cases for both transmitting and distribut- 
ing purposes. Indeed, if it were not for 
the convenience of subdividing the total 
line into blocks or sections, the contact 
line itself could serve as the feeder. Mr. 
Huber, of the Oerlikon Company, men- 
tioned to me a project for the equipment 
of a steam line in Switzerland, where it 
was proposed to supply fifty miles of 
track in both directions from a central 
station without feeders, simply using a 
duplicate contact line, one on each side 
of the track. This method has the ad- 
vantage of providing a duplicate-line 
equipment which can still answer the pur- 
pose at lower efficiency, though without 
materially crippling the service in case of 
defect or derangement in either of the 
two contact lines.” 





Sd 
Foreign Scientists to Lecture at 
Columbia University. 

It has been announced that two dis- 
tinguished European scientists have ac- 
cepted appointments for the year 1905- 
1906 to lecture at Columbia University. 
The gentlemen are Vilhelm Friman 
Bjerkness, professor of mechanics and 
mathematical physics in the University of 
Stockholm, and H. A. Lorentz, professor 
of physics in the University of Leyden. 

Professor Lorentz is one of the most 
distinguished mathematical physicists in 
Europe. He has had much to do with 
the development of the modern electro- 
magnetic theory, and is the winner of the 
Nobel prize for research on electromag- 
netic phenomena. Professor Lorentz’s dis- 
coveries and theories will form the sub- 
ject of his lectures at Columbia in April 
and May of next year. 

Professor Bjerkness will lecture on the 
field of force. His researches in this sub- 
ject have brought about some remarkable 
results, and some of these not yet dis- 
cussed will be taken up for the first time 
in the lectures Professor Bjerkness will 
give at Columbia University in November 
and December of this year. 

—a> 
A Magnetic Survey of Japan. 

The Japanese have been accused of 
being too utilitarian in their methods of 
education, and also of being deficient in 
originality, but both of these charges 
have been made by men who were not 
very fully acquainted with the facts of 
the case. A perusal of the memoirs pub- 
lished in the Journal of the College of 
Science of the Imperial University of 
Tokio disproves both charges. It would 
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be exaggeration to say that these memoirs 
reached the highest standard of similar 
publications, but, taking into account the 
short time which has elapsed since Japan 
took the systematic study of western 
science, we can safely say that the prog- 
ress which has been made in scientific 
investigation has been simply wonderful. 
The last part issued of the above men- 
tioned journal is a record of systematic 
observations and methodical arrangement 
of which no learned body im any part 
of the world would have any rea- 
son to be ashamed. It describes 
a magnetic survey of Japan, con- 
ducted under the authority of the earth- 
quake investigation committee dur- 
ing the four successive summers 1893- 
96, and it is the voluntary work of mem- 
bers of the staff of the University of 
Tokio, and of other institutions in Tokio. 
The reporter, Mr. A. Tanakadate, is 
professor of physics in the University, 
and is remembered by many in this coun- 
try as a very earnest student and a pains- 
taking investigator. The report extends 
to 347 pages of letter-press, with the ad- 
dition of a large number of diagrams, 
plates, and maps, so that it would be 
quite impossible, even if that were de- 
sirable, to enter into details. This is 
not our object. We wish simply to direct 
attention to the nature and quality of the 
work which is being done in Japan, and 
no doubt those who are interested in the 
details of it will have opportunities of 
making themselves acquainted with them. 
The University of Tokio is very liberal 
in the distribution of its transactions, 
and these can be consulted in the chief 
public libraries in this country; and no 
doubt if scientific men, wished to obtain 
copies of special reports for their own 
use, the University authorities would en- 
deavor to meet their wishes as far as 
possible. The object of the survey which 
is described in the volume under con- 
sideration was to get a closer view of 
the distribution of magnetic force in the 
country than hitherto has been done, in 
the hope that some insight might be ob- 
tained into the tectonic character of the 
country which might throw light upon 
the distribution of earthquake dis- 
turbances with regard to time and space. 
The object was twofold: first, to obtain 
a general, or normal, as it is sometimes 
called, distribution; and second, to get 
the extent and nature of local dis- 
turbances in special districts. With the 
first point in view, a comparatively large 
number of stations were taken in places 
which were apparently free from dis- 
turbances of any great magnitude; and, 
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with the second point in view, observa- 
tions were made in volcanic regions, or 
in places where violent geological changes 
are supposed to have taken place. A good 
deal has been done toward the first of 
these objects, but for the second a much 
more extended series of observations is 
needed, although some of the prominent 
points are brought out by the present 
survey. The report gives an interesting 
account of the equipments and methods 
of procedure of the investigators, descrip- 
tions of some of the special apparatus, 
and of the methods of observation. The 
appearance of the volume has been much 
delayed by various circumstances under 
which the writer had to work. In the 
course of the prepiration he had to make 
two official trips to Europe to attend im- 
portant congresses, and to take half a 
year’s rest between these two on account 
of his health, besides having to attend 
to the special business of several com- 
mittees. These facts give us some idea 
of the strenuous life which is led by some 
of the scientific men in Japan.—Engi- 
neering (London), March 17. 
sitisitonais 

Magnetic Change Speed Gear. 

A speed-changing gear in which the 
mechanical clutch is replaced by magnetic 
clutches is described in the Electrical 
Engineer (London), for March 17. In 
this the change-speed lever is dispensed 
with, the speed being regulated by an elec- 
trie controller which replaces the sliding 
gear. The device consists of two steel 
plates for each speed, the plates being 
located opposite each other, with a short 
interval between them. One is hollowed 
out to contain the coil, through which 
it is magnetized by a dynamo or storage 
batteries. This causes attraction between 
the plates, which adhere to each other. 
The pinions remain in gear, but are free 
to revolve around the first speed shaft, 
except when the two plates corresponding 
to each speed are attracted toward each 
other. The first speed pinion is attached to 
one of the plates, the other plate being 
attached to the first speed shaft, so that 
when the two plates adhere to each other, 
the first speed pinion corresponding to 
them become solid to the first speed shaft 
and drives the second speed shaft which, 
in turn, actuates the differential gear. 
This method has been found to facilitate 
greatly changes of speed, which are ac- 
complished without shock or noise. It is 
said that the change can be made from 
the third speed to the reverse motion 
without any difficulty or danger, the re- 
verse motion in this case acting as a brake 
until the car has stopped and reversed. 
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NEW TESTING CAR OF BERLIN TRAC- 
TION COMPANY. 


BY C. L. DURAND. 


The tramway lines of Berlin, Germany, 
the 
known as the Grosse 


extensive 
Berliner Strassen- 
bahn, are now using a model testing and 


which comprise system 


inspection car which is specially equipped 
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Berlin, and consists of two series motors 
of the G. E. 52 pattern; also two 
B-8 controllers, with the usual outfit of 
switches, lightning arresters and fuses. 
The axles of the testing car are arranged 
so that all the different types of motors 
which are in use on the Berlin tramways 
can be adapted to them in case it is de- 
sired to make special tests. The car has 
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New TEstTInG CAR OF THE BERLIN TRACTION COMPANY. 


for making all the necessary measure- 
ments upon the running of the lines in 
the different details. It has already 
proved a valuable aid in the operation of 
the Berlin, to the 
thorough tests upon the track and the 
rolling stock which have been carried out 


system in owing 


for some time past. 

The new testing car, which is shown in 
the engravings in exterior and interior 
views, is divided into two main compart- 
ments by a partition in the middle. One 
of the compartments is used for making 
the different while the 
other serves as an office for checking up 
the results and making calculations while 
en route. In external appearances, the 
testing car does not differ materially from 
the standard type of car which is now 
in use on the Berlin traction system and 
has the same dimensions, namely, length 
of car body, 7.5 metres; length over all, 
11 metres: width of car, 2.15 metres; 
distance between driving axles, 5.5 
metres: distance between axles of truck, 
1.3 metres; weight of car, 14.5 tons. It 
is mounted on double bogies, built at the 
Bergischen Steel Works, Remscheid. The 
electric outfit of the car has been supplied 
by the “Union” Electric Company, of 


measurements, 





three independent brake systems, hand 
brakes, magnetic brakes on the Sperry 
system, and an air brake of the H. H. 
Boker type. By the use of the different 
brakes on the same car a comparative test 
can be easily made between the several 
types of brake and a very complete set 
of data for each can be obtained by means 
of the measuring instruments which the 
car carries. 

Two views in the measuring room are 
shown. This room is equipped with a 
great number of instruments, electrical 
and mechanical, for making the tests 
upon the running of the car in all the 
different details. 
mounted partly upon an upright marble 


These instruments are 


switchboard panel, while the remainder 
are placed upon an operating table. The 
two sets of instruments are placed op- 
posite each other, with a space in the 
centre for the observer, who can thus read 
all the instruments. The apparatus which 
is placed on the upright switchboard are 
used mainly for the rapid and more sum- 
mary tests, and are provided with large 
and easily read scales. The instruments 
on the flat table are of greater precision 
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and are employed for more thorough and 
special tests. 

On the upright panel are mounted the 
following instruments: (1) a main 
automatic circuit-breaker for the main 
motor current, also a number of am- 
meters, voltmeters and speed counters. 
(2) Two watt-hour-meters of the Union 
Electric system, which are used for meas- 
uring the energy which is furnished to the 
motors. These are mounted close to- 
gether, so as to be easily read at the same 
time. (3) A watt-hour-meter of the 
Allegemeine Electric system, which is used 
for measuring the energy supplied to the 
(4) A set of 
registering instruments for voltage, cur- 
rent and speed. The latter instruments, 
which were supplied by Siemens & Halske, 
are of an improved pattern, and show all 
the small variations of current and volt- 
age with great precision. The speed 
counter, from the firm of F. Schuchardt, 
of Berlin, is arranged so as to indicate 
the number of kilometres per hour at any 
time. The 
trically operated from a small dynamo 
which is placed on the axle of the car, 
and the voltage of the dynamo shows the 
speed. 

A detailed view of the measuring table 
will be observed, with the various instru- 
ments. (1) A high-grade combined in- 


electric heaters on the car. 


given mechanism is elec- 


strument for taking the voltage and cur- 
of the 


rent main line circuit. (2) A 
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standard ammeter for each motor of the 
car. (3) A voltmeter for each of the 
two motors, giving the difference of po- 
tential at the brushes. (4) A standard 
ammeter for taking the current supplied 
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to the magnetic brakes. These instru- 
ments were supplied by the European 
Weston Company. (5) A track meter, 
which indicates the length of track which 
the car has passed over, from a deter- 
mined starting point. Each revolution 
of the car wheel is indicated by a counter 
which works on a pneumatic system from 
the wheel. (6) An inclinometer, which 
shows the exact grade of the track at any 
moment. It is operated by a balanced 
weight or pendulum and the angle is 
magnified and shown on a large scale by 
a transmission device. (7) A pressure- 
gauge, which shows the pressure in the 
reservoir of the air brakes, and a second 
gauge indicating whether the air-com- 
pressor is running empty or under load. 
A stop-watch completes the set of meas- 
uring apparatus. The table also contains 
a loud-speaking telephone set for com- 
municating with each of the car plat- 
forms, for use in making different tests. 
A traction dynamometer is placed between 
the main car and a trailer, when desired, 
so as to make the necessary measurements. 
An insulation-testing apparatus is also 
used. The car carries several other de- 
vices which are worthy of note, such as 
an instrument for taking the resistance 
of the rail joints, another for measuring 
the exact gauge of fhe track at any point, 
a third for the radius of the curves, ete. 
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The car contains a complete set of plans 
regarding the track and the electric cir- 
cuits, disposition of the feeding points, 
ete. 

It will be seen that a testing car of 
the above description is a valuable aid in 
securing all the data as to the operation 
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of the tramway lines, and it also serves 
for training the inspectors of the road. 
The conditions of running are obtained 
at all points of the track and upon the 
different grades and curves, especially the 
amount of current which the motors re- 
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quire. Any defects in the track are 
easily located or any points where the con- 
sumption of current is unduly heavy. 
The floor of the car can be removed in 
some places, so as to observe the working 
of the motors and also the performance 
of the car wheels, especially to find out 
whether the latter slip upon heavy grades. 
The working of the brakes is also ob- 
served. In this way the new inspection 
car not only gives a valuable series of 
data under the normal working condi- 
tions, but also assures that the lines and 
track are kept in good order, by pointing 
out any faults which may occur. The car 
has now been in use on the Berlin lines 
for some time and is greatly appreciated 
by the company. 





Electrical Combinations in Germany. 

The seven principal electrical combi- 
nations in Germany with their 
affiliated financial and construction com- 
panies a total capital of $109,106,000. 
Some of these companies have branches 
in Russia, Austria-Hungary, Switzerland, 
Italy, Spain, the Netherlands, and the 
Balkan states. These branch companies 
have given a strong impetus to Germany’s 
electrical business. The companies have 
$34,500,000 in mortgage loans outstand- 
ing against them. From this must be 
deducted $9,000,000, which represents 
the accumulated reserves. 
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Electric Motor Cars for British 
Railways. 

United States Consul Halstead, Bir- 
mingham, England, states that at the 
directors’ meeting of the London, Brigh- 
ton & South Coast Railroad Company, 
February 1, the report to the shareholders 
that there had been a 
during the half year of nearly 1,500,000 
third-class passengers carried, due mainly 


showed decrease 


to street-car competition, though partly to 
stagnation in trade. The chairman an- 
nounced that steps were being taken to 
have electric traction on one section of 
the railway. This subject, he said, had 
been under consideration for some time 
with the view of meeting the competi- 
tion of tramways and to give relief at the 
termini for the more rapid handling of 
irains. The section of their South Lon- 
don railway between Battersea Park and 
Peckham Rye stations has been selected as 
a convenient piece on which to make the 
initial trial of electric working, and the 
overhead system will be used. He said the 
overhead system involved the introduction 
of other novel features, and the working 
would be watched with much interest, 
not only by the shareholders of the com- 
pany, but by all who were concerned with 
the question of electric traction on rail- 
ways. The chairman said the officers 
could not have taken electric traction in 
hand earlier with a reasonable certainty 
of adopting a system which would have 
been satisfactory, and added that they 
were considering the question of having 
self-propelled cars running on the rails to 
give a more frequent local service to the 
town of Worthing 

The Great Central Railroad will soon 
introduce a service of steam motor ears 
on the 
North 
and Wrexham. 


section of its Liverpool & 
Wales division between Seacomb 
These vehicles, it is ex- 
pected, will be worked at a cost ranging 
between fourpence halfpenny and seven- 
pence (nine and fourteen cents) a mile as 
against one shilling (twenty-four cents) 
per mile of the ordinary steam-driven 
train, and if the working of the cars be- 
tween these stations justifies expectations 
and promotes a speedy, frequent, and 
economical local train service, the use of 
cars of this kind will be extended to other 


sections of the road. The cars are de- 


signed to accommodate twelve first-class 
passengers and their baggage. The steam 
engine is to be fitted with a vertical boiler 


of the multitubular type. 
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Economy in Recharging. 

Mercury arc rectification of the alter- 
nating current for accumulator recharg- 
ing was the subject, says Motor World, 
of the lecture delivered recently before 
the Automobile Club of America by 
Alexander Churchward, who explained 
the workings and advantages of the appa- 
ratus by a demonstration of a standard 
thirty-ampere rectifier in connection with 
a set of lead cells and an Edison battery. 

There are several methods for recharg- 
ing available to the owner of an electric 
vehicle who wishes to be independent of 
the charging station, such as a small 
gasoline-driven generator, a single-phase 
rotary transformer, a motor-generator set 
or chemical rectification, but all are open 
to the objection of requiring constant 
supervision. Alternating current presents 
so many advantages for power and light- 
ing purposes, and particularly for long- 
distance transmission, that its use in 
smaller towns and cities is now almost 
universal, and recourse must be had to 
some method of transformation to direct 
current. But even where the usual 110- 
volt direct-current lighting circuit is 
available the use of the mercury arc 
rectifier is an economy in that no external 
resistance is necessary to cut down the 
pressure to that required by the battery. 

The fact that alternating current is 
not available for recharging accumulators 
is probably too well known to call for 
comment, but the reason therefor is not 
a matter of such common knowledge, even 
on the part of many otherwise well in- 
formed. Alternating current, as its title 
implies, alternates in direction, first one 
way, then the other, the periods or cycles 
varying in number from 25 to 133 per sec- 
ond. The current supply for storage must 
flow continuously in one direction from the 
positive to the negative, thus liberating 
oxygen and hydrogen, which gases, in 
turn, combine with the chemical filling 
of the plates, and in some cases with 
the electrolyte or acid solution employed. 
By this means new chemical compounds 
are created, which in this instance means 
the storage of energy. These are recon- 
verted to their original constituents by 
the discharge, so that it will be evident 
that unless the current flows in one di- 
rection, no chemical reaction occurs, and 
consequently no energy is stored. 

The advantages and disadvantages of 
these various systems as compared with 
the mercury are rectifier are as follows: 
the small direct-current generator set run 
by a gasoline engine is, of course, prac- 
tical and economical, but requires con- 
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stant supervision. The next best thing is 
the motor-generator set—an induction 
motor on the alternatng side direct-con- 
nected or belted to a small direct-current 
generator. Both this and the engine- 
driven set call for a comparatively large 
first cost, and in the latter the efficiency 
at full load is not as high, while on a 
light load it is very wasteful. Both, like- 
wise, require considerable floor space. 

The single-phase rotary transformer 
combines in one frame the alternating- 
current motor and the dynamo of the 
generating set. It is, however, not so flex- 
ible, as the motor side has to run syn- 
chronously with the supply circuit, an 
objection to which the motor-generator 
set is not open, owing to the use of the 
induction motor. It, however, calls for 
a smaller investment in the first instance, 
and has a much higher efficiency, even at 
light load. But skilled supervision is 
necessary in starting, this being done by 
turning it over as a motor from the direct- 
current side until its revolutions become 
synchronous with that of the supply—in 
other words, until it gets “in step” when 
the alternating current is thrown on. 
Once running, it does not require any 
more attention than the motor-generator 
set. 

There is still another method, and that 
is the synchronous or mechanically driven 
rectifier, and while largely used abroad, 
it has not become popular here. It con- 
sists of a small alternating-current motor 
of the synchronous type, driving a 
specially constructed commutator to 
which the alternating current is fed, and 
from which the direct current is collected. 
This type of machine is comparatively 
small, but requires considerable attention, 
as the brushes collecting the converted 
or direct-current spark badly, and require 
constant renewals, adjustment and atten- 
tion. Its efficiency at all loads is, how- 
ever, high, as compared with the motor- 
generator set. 

The chemical rectifier generally used is 
either of the Nodon cell or a modification 
of it. Its operation is based on the 
principle that aluminum and lead, or 
iron or carbon plates, placed in certain 
solutions, only permit the flow of cur- 
rent in one direction. The gases gen- 
erated combine chemically with the solu- 
tion and the aluminum plate, and a 
valvular action ensues which allows the 
current to flow only in one direction. 
Its advantages are low first cost as com- 
pared with any of the above mentioned 
methods, and small amount of floor space 
required, but, on the other hand, its action 
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is not uniform or reliable and its effi- 
ciency is low under all conditions. 

From this it will be seen that the mer- 
cury arc rectifier presents the advantages 
of lower first cost, simplicity and higher 
efficiency than any of the systems enumer- 
ated when used for the purpose for which 
it is specially designed ; that is recharging 
in the private garage. Its action is based 
on a principle analogous to that of the 
chemical rectifier, that mercury vapor will 
permit a current to flow in one direction 
only. The apvaratus consists of four im- 
portant parts, namely, the panel, tube, 
holder and compensating reactance. On 
the panel are mounted the necessary in- 
struments for indicating the voltage and 
amount of current used on the direct- 
current side, as well as the tube holder 
and all necessary switches, fuses and the 
like. A lamp is also provided to indicate 
that the starting resistance is in circuit, 
so that the latter may not inadvertently 
be left on after the arc is in operation. 

The tube in which the transformation 
takes place is an exhausted glass vessel 
containing two anodes connected to the 
alternating side of the circuit. These 
are located at each side, a few inches 
above the bottom of the tube, and a 
cathode forming the positive of the direct- 
current side at the bottom of the tube 
on which the mercury rests. There is, 
further, a small starting anode, the func- 
tion of which is to form an arc to start 
the rectifier. This is done by shaking 
the tube slightly from the top, and this 
auxiliary anode only remains in opera- 
tion long enough to start the are. 

The compensating reactance is a most 
essential part of the apparatus. It is 
connected directly across the alternating- 
current supply mains and furnishes from 
this neutral point the negative side of the 
direct-current circuit. Taps are brought 
out from the reactance to a dial switch 
mounted on the front of the panel. By 
means of this switch the amount of cur- 
rent and the voltage may be varied within 
the limits of the capacity of the rectifier 
without the use of an external resistance 
which would tend to reduce the efficiency. 

The tube is made of extremely thin 
glass in order to render the coefficient of 
expansion of the latter as nearly as pos- 
sible equal to that of the platinum con- 
tacts, and it is exhausted until the most 
perfect vacuum obtainable is produced. 
Owing to the amount of mercury nec- 
essary, the tube must be handled with 
extreme care. At this point the lecturer 
was interrupted by interrogatories as to 
the life of the tube and as to how it 
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was possible to transport such a fragile 
article, owing to the fact that suddenly 
tilting it would suffice to cause the mer- 
cury to crash through the end of it. As 
to the first, the average life is about 400 
hours, although one now in use has lasted 
1,500 hours, and they have been known 
to give continuous service for 2,700 hours. 
The causes of dissolution are principally 
careless handling; that is, not of the tube 
itself, but of the current, such as throwing 
on the full load suddenly when the tube 
is very cold. The heat generated in the 
tube must exceed 360 degrees Fahrenheit, 
as mercury boils at this point, and it must 
do so to vaporize. Then, again, after 
continued service the mercury begins to 
form an amalgam with the platinum of 
the contacts, and thus bridges across the 
tube, preventing the formation of an arc. 
Or, if overloaded, the glass at the anodes 
becomes softened through the intense 
heat, and as owing to the vacuum there 
is an external pressure of practically fif- 
teen pounds to the square inch, it is 
forced in and cestroys the vacuum. 

As to transporting the tubes, while the 
usual precautions in packing are taken, 
the admonition, “this side up,” is further 
enforced by placing a glass bulb with 
colored water in it protruding through 
the top of the box, and the expressman, 
fearing acid, keeps it right side up and 
handles it gingerly. 

The function of the compensating re- 
actance, which is a winding on a heavy 
iron core similar to a transformer, is to 
allow one part of the wave to flow 
through the tap and prevent the other or 
alternating wave. The transformation 
process means the elimination of this zero 
portion or drop in the wave by causing 
it to overlap the next alternation slightly. 
The reactance does this, but unless 
properly built, it will not give satisfac- 
tory service. 

As it is converted into vapor, the mer- 
cury rises into the bulb-shaped enlarge- 


ment of the upper end of the tube, where 
it is condensed by the comparative drop 
in temperature and then flows down the 
sides of the tube in the shape of metallic 
mercury. 

The standard rectifier has a capacity of 
thirty amperes at 220 volts, but experi- 
ments are now making to build outfits 
of double this capacity, though as yet they 
are not ready for the market. It is, how- 
ever, adapted for use on alternating cur- 
rent at a pressure of 110, 220 or 330, 
and the direct current can be varied from 
16 to 115 volts. When connected to a 
220-volt supply the range of voltage on 
the direct-current side will be from 45 
to 110 volts. Where a small number of 


cells are used, the pressure required is 
between sixteen and forty-five volts, and 
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to obtain this the 110-volt alternating 
current has been found most satisfactory. 

Where reliability is concerned, one of 
the chief advantages of the system is the 
possibility of using it for all night charg- 
ing and of the absence of necessity for 
supervision, as any unusual drop in the 
current causes the are to rupture and 
back pressure from the battery would do 
likewise. If an attempt were made to 
start below the voltage of the battery, the 
arc would not form, so that no combina- 
tion of circumstances could damage the 
battery. If subject to frequent and 
violent fluctuations in the supply that 
would cause the are to rupture, an auto- 
matic restarter in the shape of a magnet 
and armature to shake the tube is pro- 
vided. 

The efficiency of the rectifier as laid 
out for charging storage batteries is very 
high at all working loads. 


—_+ 2. 


Wireless Telegraph Licenses in 
Great Britain. 

The postmaster-general of Great 
Britain, in accordance with the terms of 
the wireless telegraph act of 1904, has 
formulated the conditions to be complied 
with by those who wish to take out licenses 
for operating wireless telegraph stations. 
Three forms of license have been issued, 
entitled commercial, experimental and 
private business, respectively. The com- 
mercial license gives the licensee authority 
to install, work and use a system of wire- 
less telegraphy. The experimental license 
authorizes the use of a system of wireless 
telegraphy for the sole object of conduct- 
ing experiments, while the private busi- 
ness license authorizes the erection of sta- 
tions as specified in the schedule to the 
license, messages to be transmitted only 
between these stations. 

The commercial system is required to 
pay a royalty. The experimental licensee 
is not called upon to pay a royalty. 

Those who are operating experimental or 
private systems must refrain from using 
their apparatus when they perceive that 
another system is in operation. Only 
British subjects may be employed in op- 
erating the commercial systems. 
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A Correction. 

In the article entitled “Oil-Insulated 
versus Air-Blast Transformers,” by M. A. 
Sammett, in the issue of the ELEcTRICAL 
Review for March 18, a misplaced line 
in the first paragraph of the third column 
on page 451 causes a misinterpretation of 
the text. The wording is as follows: “of 


the four banks of air-blast transformers 
burned out causing very transformers per 
bank delta-connected.” This should read: 
“of the four banks of air-blast trans- 
formers operated in multiple, three trans- 
formers per bank delta-connected,” ete. 
On page 450, in the middle of the first 
column, the words “total core loss, 408,” 
should read “total copper loss, 408.” 
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Suits for Infringement. 

Under the title “Suits for Infringe- 
ment,” the American Machinist of March 
30, prints the following editorial : 

We have recently been receiving an 
unusual number of circular letters asking 
us to notify our readers that the firm of 
“A. B. & Company” or some other has 
brought suit against the firm of “X. Y. & 
Company” or some other, for infringe- 
ment, and that all users of the devices 
made by the X. Y. firm, ete., will be 
“prosecuted to the extent of the law.” Our 
readers may have noticed that this is a 
feature which is absent from the columns 
of the American Machinist. Some of our 
contemporaries publish such things ap- 
parently for no other reason than that 
a manufacturer has asked them to do it 
and quite often it cccurs that in a sub- 
sequent issue they publish a contradiction 
or a modification of the article because 
the other side having been heard from, the 
case looks different. Long ago the 
American Machinist discovered that there 
is no telling when a lawsuit is ended, and 
that until it is ended and one side or the 
other has given up the fight, there is no 
telling what effect, if any, decisions of 
the courts will have upon the business 
concerned. 

In many cases of these notices which 
are sent broadcast to the effect that suit 
has been brought, etc., we are convinced 
that they are little or no better than black- 
mail. They are simply attempts to pre- 
vent competitors from doing business, and 
we believe that in most cases purchasers 
of machinery should pay very little at- 
tention to them, especially when assured 
by the vendor, a responsible party, that 
no harm will come of the suit, and that 
purchasers will be protected. The fact 
that suit has been brought signifies in 
these days little or nothing, and the only 
significant thing is the final last decision 
of the highest court, or decision of a court 
which both parties accept as final. If 
a manufacturer wishes to use his adver- 
tising space for announcements to the 
effect that he has brought suit, etc., he, 
of course, has the privilege of doing it, but 
no litigant can use the reading columns of 
the American Machinist for publishing 
notices of that kind, the effect of which 
is to injure more or less the business of 
a competitor before the case has come to 
trial, and without reference to the fact 
that the final decision of the court may 
be in favor of the defendant, or, in other 
words, that there has been no infringe- 
ment and that therefore the person sued 
has had a perfect right to make and sell 
the article in question. Of course it is 
quite natural and to be expected that liti- 
gants should be partisans and that each 
should be sure of the justice and con- 
fident of the ultimate triumph of his own 
side; but this confidence does not justify 
an impartial journal in_ publishing 
articles calculated to injure a person not 
legally adjudged guilty of infringement. 








5AS 


. 
Electrical Patents. 

The General Electric Company, of New 
York, is the assignee of a patent recently 
granted to Julius W. Lundskog, of Lynn, 
Mass., on an improvement in winding- 
forms (784,799, March 14). The in- 
vention relates to forms for winding coils, 
and more especially those intended for 
armatures. These forms as usually con- 
structed are capable of being used only 
for coils of certain specified character, 
that is to say, the number of layers and 
size of wire are the same in all cases. The 
object of the present invention is to pro- 
vide a winding-form on which coils hav- 
ing different numbers of layers or turns 
can be formed or coils composed of con- 
ductors of different diameters. It is also 
the object to provide a form capable of 
giving to the coil the proper configura- 
tion in a single operation, which is so 
arranged that when the coil is completed 
it can be readily removed. In carrying 
out the invention, a base is provided hav- 
A detachable 
plate also having hooks secured thereto 
is employed, the hooks on the plate co- 
operating with those on the base to form 
offsets in the finished coil. An adjustable 
plate is maintained parallel with the wire- 


ing hooks secured thereto. 
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receiving surface on the base by means 
of guides, and a lever is employed for 
moving the plate after each layer is ap- 
plied to make room for the next. The 
adjustable plate is clamped by suitable 
means. 

Nils ©. Lindstron, of City, 
N. J., has assigned to Alonzo B. See and 
Walter LL. New York, N. Y., 
a patent recently granted to him on an 
electric elevator control (784,869, March 
14). The primary object of the invention 
is to provide a control system by which 


Jersey 


Tyler, of 


persons desiring to use the elevator may 
operate it themselves without the aid of 
an elevator man, and may travel from 
floor to floor without accident and with- 
out in rference with the passengers al- 
read’ veccupying the car and others that 
may endeavor to obtain the use of the car 
at the same time. For a perfectly safe 
system, it is necessary that after one 
passenger has pushed a button to bring 
the car to him, another can not interfere 
with the movement of the car in any 
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manner until the first passenger has ob- 
tained the car, moved thereon to his des- 
tined floor, passed out of the car, and 
finally closed the shaft door behind him. 
If it is at all possible at any moment 
between the first push of the button and 
the final closing of the door at the 
destined landing for another passenger to 
interfere with the car, the system is un- 
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ELectric ELEVATOR CONTROL. 


safe. In the embodiment of the inven- 
tion, a motor is employed and an arma- 
ture-resistance solenoid. A main switch 
is adapted to close the circuit through 
the motor and the solenoid simultaneously. 
An auxiliary switch is provided, which 
is actuated by the resistance solenoid and 
adapted to direct current through the 
solenoid independently of the main switch. 
A manually operated control circuit is 
employed, and means whereby the resist- 
ance solenoid will hold the control cir- 
cuit open while it is holding the auxiliary 
switch in a position to direct current 
through the solenoid. 

Edward Ll. Priest, of Oakland, Cal., 
is the inventor of a method of extracting 
ore from metals by electricity, in which 
the electric current is closed through the 
ore and a liquid body by the contact 














METHOD OF ExTRACTING METALS FROM ORE, 


of the two and the formation of an inter- 
vening arc, fusing the ore (784,885, 
March 14). The difficulty has heretofore 
been to properly complete the electric cir- 
cuit through ore bodies when the latter 
are used in any considerable quantity to 
make the process commercially available. 
The invention has for its object the utili- 
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zation of these methods with ore in any 
quantity, and in carrying out the inven- 
tion a reducible comminuted coherent 
mass is prepared. A consumable electric 
conductor is connected with this mass. 
The body is then contacted with a liquid 
electrode, thereby creating an electric arc 
there between to reduce the body and con- 
sume the conductor. 

An invention relating to dynamoelectric 
machines, and having for its object to 
provide a machine which shall be well 
ventilated, in which the various parts 
shall be readily accessible, in which a 
minimum amount of material will be 
required, and which will be compact and 
small in size for a given output, has been 
devised and patented by Mr. James Burke, 
of New York, N. Y., and he has as- 
signed his entire interest in this patent 
to the Burke Electric. Company, a cor- 
poration of New Jersey (784,103, March 
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DyNAMO-ELECTRIC MACHINE. 


7, 1905). In the embodiment of the in- 
vention, a frame is employed which is 
provided with ventilating openings 
through its ends and a_ ventilating 
opening through the centre of its bottom 
portion. The opening at the bottom 
communicates directly with the space be- 
tween the field-poles. These field-poles 
project radially inward from the frame 
and field-coils are carried by the poles. The 
ventilating air-currents have free access 
into the machine and through the same 
by reason of the bottom and end openings, 
a strong circulation of air being estab- 
lished through the same. Moreover, in 
building and repairing the machine all 
of the parts are accessible through the 
bottom opening, which enables the parts 
to be machined at less cost and to be 
readily assembled. At the same time, 
the field-magnet construction, as a whole, 
is easily cast and machined and utilizes 
to the fullest extent the metal in a given 
machine. 

Eugéne Pilsoudsky and Eugéne Ra- 
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gozine, of St. Petersburg, Russia, have 
patented in this country a method of 
cultivating plants by electricity (784,346, 
March 7%, 1905). A large number 
of attempts have been made to 
augment the productiveness of the 
earth and to accelerate the growth of 
plants by the use of electricity. These 
experiments have not, as a rule, proved 
successful, owing largely to the uncer- 
tainty of the effects produced and the lack 
of knowledge upon the part of the ex- 
perimenters as to the real action of the 
electricity. Prior experiments have 
usually employed galvanic currents set 
up between electrodes of dissimilar 
metals with all the positive electrodes at 
one side of the field and the negative at 
the other side. The present invention 
consists in a method of cultivating plants 
by the combined use of galvanic currents 
and atmospheric electricity, and a long 
series of experiments conducted by the 
inventors has enabled them to formu- 
late certain rules by following which 


successful results can be _ obtained 
with practical certainty. The proc- 
ess consists in subjecting  adja- 


cent parallel sections of the earth to 
be treated to the action of galvanic cur- 














METHOD OF CULTIVATING PLANTS BY 
ELECTRICITY. 

rents flowing in opposite directions be- 
tween buried plates of dissimilar metals 
connected by overhead conductors, and 
simultaneously setting up in the circuits 
formed by these conductors plates and 
earth sections, currents induced by at- 
mospheric electricity passing. through 
parallel overhead conductors adapted to 
collect such electricity. 

The General Electric Company, of 
New York, is the assignee of a patent 
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recently granted to Pendleton G. Wat- 
mough, Jr., of Schenectady, N. Y., on a 
phase indicator (785,458, March 21, 
1905). The invention consists of a novel 
form of phase indicator of particular value 
for use in connection with multiphase 
circuits for showing the phase difference 
between current and electromotive force. 











PHASE INDICATOR. 


The instrument itself comprises two rela- 
tively rotatable members, the windings of 
one of the members being connected in 
series with the polyphase mains, while 
the windings of the other member are 
connected in shunt. Two connections are 
so made that the windings of each mem- 
ber when traversed by current set up a 
rotary magnetic field; the direction of 
rotation of the fields being the same. 
The movable member of the indicator as- 
sumes a position such that the polar line 
of the magnetic field due thereto is 
brought into coincidence with the polar 
line of the magnetic field due to the 
stationary member of the instrument. 
Since the two magnetic fields revolve at 
the same speed, the two members of the 
instrument remain in fixed relation to 
each other so long as there is no change 
in the phase relation between the cur- 
rents in the two members. As soon, how- 
ever, as the current in the polyphase 
mains begins to lag or lead, the field due 
thereto shifts backward or forward to 
correspond, thereby causing the movable 
member of the indicator within the in- 
fluence of this field to shift correspond- 
ingly. The angle of displacement of this 
movable member thus furnishes a meas- 
ure of the phase displacement between 
the current and the electromotive force 
of the polyphase circuit. 

Ernest F. W. Alexanderson, of Sche- 
nectady, N. Y., has assigned to the 
General Electric Company, of New York, 
a patent recently granted to him on a 
synchronous motor (785,532, March 21, 
1905). The object of the invention is to 
provide a synchronous motor having a 
high starting torque and yet preserving 
the advantages of the polar structure, as 
regards economy of material. This is ac- 
complished by giving the poles of the 
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field structure a fractional pitch with re- 
spect to the armature poles, so_ that 
instead of having a  field-pole  op- 
posite each armature pole, as in the 
ordinary synchronous motor, only a few 
poles at a time are directly in front of 
the armature poles, while the others are 
displaced by a greater or less amount. 
With such an arrangement as this the 
locking tendency which exists where the 
pitches of the field-poles and armature 
poles are equal is completely destroyed, 
and as a result, the motor may be de- 
signed for a high-starting torque. An- 
other feature of the invention consists 
in so connecting the coils on the different 
poles that the field winding may act as 
a short-circuited polyphase secondary for 
the armature, so that a high-starting 
torque may be obtained. The invention 
also consists in varying the number of 





SyncuRonovus Motor. 


poles of the armature in such manner as 
to obtain a multispeed synchronous motor 
without varying the connections of the 
field. 

An electric generator is the subject 
matter of a patent recently granted to 
William Kaisling, of Chicago, Ill., and 
assigned by him to the Stromberg-Carlson 
Telephone Manufacturing Company, of 
Rochester, N. Y. (785,499, March 21, 
1905). The invention relates particularly to 
generators of the peculiar type commonly 
used in telephony for purposes of signal- 
ing. The principal object of the present 
invention is to provide a generator which 
may be cheaply manufactured and easily 
assembled, but which shall be efficient, 
durable, and reliable in operation. In 
the embodiment of the invention, an 
armature is mounted upon an armature 
shaft. A pinion also mounted on the 
armature shaft has a driving-gear mesh- 
ing therewith, and a driving washer is 
also securely mounted upon the end of 
the armature shaft. <A spiral spring is 
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connected at one end with the pinion 
and at the other end with the driving 
washer, the spring lying in an annular 
groove in the pinion, and a projection on 
the pinion resting within a notch in the 
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periphery of the washer and the width of 
the notch being such as to permit a slight 
relative movement between the pinion and 
the armature shaft. 

A means for converting electrical cur- 
rents for induction motors is the subject 
inatter of a patent recently granted to 
Christian F. Heinkel, of Cleveland, Ohio 
(785,731, March 28, 1905). The inven- 
tion relates to means for converting elec- 
trical currents for induction motors, and 
the invention comprises an induction coil 
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MEANS FOR CONVERTING ELECTRIC CURRENTS. 


and a source of continuous current there- 
for. Make-and-break mechanism is lo- 
cated in the primary circuit of the coil, 
and an induction motor is electrically con- 
nected with the secondary winding of the 


coil. Means are provided for operating 


the make-and-break mechanism in timed 
movement with the motor. 
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John M. Anderson, of Boston, Mass., 
has assigned to the Albert & J. M. Ander- 
son Manufacturing Company, of Port- 
land, Me., a patent recently granted to 
him on an_ electric-conductor support 
(785,700, March 28, 1905). The present 
invention has for its object to improve 
and simplify the construction of section- 
line insulators, so that the piece or bridge 
of insulating material which separates the 
line terminals may be secured to these 
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covered that the regult desired may be 
secured through the use of a boosting or 
auxiliary transformer, the primary of 
which is supplied with a variable voltage 
and is located in inductive relation to 
leads or terminals extending from the 
main transformer, which leads or ter- 
minals constitute the secondary of the 
boosting transformer. By varying the 
voltage impressed upon the primary of 
the boosting transformer, and thereby as 
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ELECTRIC CONDUCTOR SUPPORT. 


terminals by means which permits the 
bridge to be secured and removed from 
the line terminals substantially in an in- 
stant and with a minimum of labor and 
trouble. The device comprises line ter- 
minals and interposed strain insulators 
connected to the line terminals. A hanger 
is connected with the strain insulators. 
An insulating bridge is interposed be- 
tween the line terminals and is provided 
with metallic end-pieces. Rotatable shafts 
are supported by the line terminals above 
the end-pieces of the bridge and are pro- 
vided with cranks which are adapted to 
be brought into engaging and disengaging 
position with relation to the end-pieces 
by the rotation of the shafts. 

A patent on means for regulating elec- 
tric circuits has been assigned to the Gen- 
eral Electric Company, of New York, by 
the inventor, Mr. Walter 8S. Moody, of 
Schenectady, N. Y. (785,970, March 28, 
1905). The present apparatus is par- 
ticularly useful for varying the voltage 
of current delivered by alternating-cur- 
rent transformers. The invention, how- 
ever, possesses various features capable of 
useful application in numerous other re- 
lations. In practice, occasion frequently 
arises for varying the voltage of current 
to alternating-current trans- 
formers. This may, of course, be ac- 
complished by varying the ratio of trans- 
formation of the transformer or by the 
use of an induction regulator, both of 
which are recognized methods of accom- 
plishing the desired result. In some in- 
stances, however, they possess disadvan- 
tages either as to cost of construction or 
difficulties of operation, such as to render 
them undesirable. The inventor has dis- 


supplied 


a consequence varying the magnetomotive 
force of the primary, a corresponding 
regulating voltage is produced in, the leads 
of the main transformer. Depending 
upon the polarity of the current which is 
sent through the primary of the regulat- 
ing transformer, this regulating voltage 
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MEANS FOR REGULATING ELECTRIC CIRCUITS. 





























may either add itself to the voltage of 
the main transformer or counteract a 
portion of the voltage of the same, thereby 
permitting a variation of the voltage of 
the apparatus as a whole through a con- 
siderable range of operation. 
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Hardening Copper. 

United States Consul W. R. Holloway, 
at Halifax, N. S., reports that a method 
of hardening copper has been invented 
by two men of Chester, Nova Scotia. The 
inventors state that the metal can be 
hardened to any desired degree. A razor 
has been made with this hardened copper 
which was found to work very satis- 
factorily. 
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A MODERN ISOLATED ELECTRIC LIGHT 
PLANT. 


BY GEORGE W. FROST, M. E. 


A storage battery plant recently in- 
stalled at the private residence of Mr. L. 
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board is thrown over in the opposite 
direction so that the entire sixty cells 
are in series. The two rheostats are also 
in series with the battery, and, combined, 
they offer sufficient resistance to regulate 
the voltage of the battery on discharge. 
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Drrece-CONNECTED GAS ENGINE AND GENERATOR, ResiDeNCE oF Mr. L. Wour, Cuicago, IL. 


Wolf on Washington Boulevard, Chicago, 
Ill., merits special consideration as the 
equipment is representative of the latest 
method of installing an outfit of this 
kind, and, in addition, the storage bat- 
tery is of an unusual design. 

Two illustrations of this plant are 
given. One is a view of the switchboard 
and battery, and the other shows the 
direct-connected gas engine and genera- 
tor. 

The two-cylinder, throttling-governor 
gas engine is designed particularly for 
electric light work. The generator is 
connected to the engine by heayy leather 
links which give slightly at the instant 
of greatest acceleration of the flywheels. 

With this outfit a one and one-half per 
cent regulation is readily obtained and 
when desired the lights in the residence can 
be supplied with current from the gen- 
erator direct. The storage battery is 
connected to the switchboard so as to be 
charged in two sets in multiple-series and 
discharged in series. 
has a separate rheostat and ammeter so 
that the current in each half of the bat- 
tery can be regulated and measured, one 
independently of the other. 

On discharge, the double-pole, double- 
throw switch on the lower portion of the 
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tery on discharge, and each half of the 
battery when on charge. 

The most unusual feature of the in- 
stallation is the design of the storage bat- 
tery. The cells are manufactured by the 
Dayton Manufacturing Company, of 
Dayton, Ohio, and are known as the Sil- 
vey type “R,” in round glass jars. The 
plates are of the pasted type and are 
piled one on top of the other with two 
sheets of porous absorbent separating 
material between each pair of plates. 
Since the elements lie horizontally, it is 
practically impossible for the active 
material to fall from the plates and the 
cells never become short-circuited. Two 
heavy lead bolts, with lead nuts as spacers, 
serve to hold the various plates together 
and provide terminals for conducting the 
current to the elements. The separators 
hold about seven-eighths of the electrolyte 
required for a normal discharge so that 
in case a jar breaks the battery will con- 
tinue to work for a considerable period 
or until a new jar can be inserted. The 
round glass jars are unusually strong. 
If it is desired to remove any particular 
cell from the line it is only necessary to 
remove the nuts on top of the connecting 
links, lift off the links and the cell can 
be taken from the shelf. At any time 
additional plates can be added to the pile 
of elements so as to nearly double the 
capacity of the battery, as the jars are 
only about half filled at present. 

The equipment is located in the car- 
riage house on the rear of the 
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BaTTERY AND SWITCHBOARD, RESIDENCE OF Me. L. Wotr, Curcaao, IL. 


This avoids end-cell regulation and all 
the cells of the battery are charged and 
discharged uniformly. 

A four-point, voltmeter switch is pro- 
vided to read from one instrument the 
voltage of the generator, the storage bat- 


grounds and is readily operated by 
the coachman. A plant of this kind, 
when properly installed, can be operated 
by a man of ordinary intelligence, and 
it is by no means necessary to have an 
electrical engineer constantly at hand to 
look after the storage battery. 
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Electric Lighting of Railway Trains. 

Reviewing the condition of train-light- 
ing systems in France, M. R. de Val- 
breuze says that much harm has been 
done by ill-considered pushing of incom- 
plete systems or poorly designed systems 
which have failed sadly. This has had 
the effect of setting back the progress of 
train lighting, because railway engineers 
have come to view such proposals with 
suspicion. There have, however, been a 
number of new systems developed in 
France during the past year which have 
some points of merit. These are de- 
scribed briefly. In those systems which 
depend upon accumulators entirely for 
lighting there has been but one change. 
The Hill system equips each car with 
a duplicate set of batteries, and runs 
through the cars a train-control system. 
This gives the man in charge of the train 
control of the lighting of the cars, control 
being secured by means of the electrically 
operated switches through the train-control 
line. Several systems have been brought out 
which employ a single dynamo, placed on 
the locomotive, for lighting all the cars 
of the train. Each car is then equipped 
with the usual small battery. In one of 
these systems the batteries are connected 
up in two sets, one set being charged 
while the other set is running the lamps. 
A number of systems employ a small 
dynamo mounted under each car. Some 
of these use a belt drive. One controls 
the voltage by automatically varying the 
resistance in the exciting circuit of the 
dynamo. In one an auxiliary exciter, 
connected in the field circuit of the gen- 
erator in opposition to the main exciting 
current, maintains a constant voltage. 
This latter system is controlled auto- 
matically by a speed governor, which dis- 
connects or connects the generator to the 
lighting or the charging circuits as the 
speed of the car changes.—Translated and 
abstracted from L’Eclairage Electrique 
(Paris), March 11. 

4 
Temperature Curves and the Rating of 
Electrical Machinery. 

An abstract is here given of a paper 
read recently before the Institution of 
Electrical Engineers, of Great Britain, by 
Mr. Rudolph Goldschmidt, who has con- 
ducted a good deal of experimental work 
in order to determine the rating of elec- 
trical machinery. In this paper Mr. 
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Goldschmidt describes the method of con- 
structing the temperature curve, if one 
or two points upon it are known. Upon 
a base line, laid out in hours and minutes, 
and with ordinates laid out in degrees of 
temperature, a line is drawn from the 
origin through the known point. This 
line is extended until it meets a horizontal 
representing any convenient temperature, 
such, say, as fifty degrees centigrade, 
which may be taken as the limiting tem- 
perature. Upon the point where this ex- 
tension cuts the horizontal line the lat- 
ter is laid off in minutes of time. Then, 
from the point where the line drawn 
through the origin and the known point 
of the curve cuts the vertical line drawn 
from the first time division, a line is drawn 
to the end of the ten-minute division 
of the time scale just laid off. Where 
this second line cuts the second vertical 
from the twenty-minute point on the base, 
a third line is drawn to the end of the 
second, or twenty-minute, division of the 
upper time scale. This method of con- 
struction is continued, the result being a 
series of tangents to the temperature 
curve of the apparatus under considera- 
tion. This method of construction is 
based upon the rule that “if the temper- 
ature of the body has attained a certain 
per cent, say a of the final temper- 
ature, the increase of temperature per 
minute is 100-a per cent of the initial 
increase.” Mr. Goldschmidt then dis- 
cusses the use of this curve for rating 
motors which are subjected to intermit- 
tent work.—Abstracted from the Elec- 
trician (London), March 17. 
Fd 
On the: Luminous Efficiency of the Carbon 
Filament. 

A comparison of the figures usually 
given for the efficiency of the incandescent 
lamp filament with similar figures for 
other luminous sources indicates, Mr. C. 
E. Mendenhall believes, that the former 
are too high. The efficiency of the incan- 
descent lamp as a source of light is given 
generally as between 3.6 per cent and six 
per cent. Mr. Mendenhall has therefore 
had the efficiency of the incandescent 
lamp filament redetermined by Mr. W. 
Kunerth. A slight modification of Ang- 
strom’s method was used. A straight 
carbon filament was enclosed in a brass 
cylinder provided with two windows, one 
closed with a plate of fluorite and the 


other with glass. The beam of light pass- 
ing through the glass window was ren- 
dered parallel by a lens, and then reflected 
by a prism. A second lens focused it upon 
the slot of a spectroscope. The visible 
rays of the spectrum were then re-collected 
by a cylindrical lens and thrown upon 
one side of a Lummer-Brodhun photom- 
eter screen. The other side of this screen 
received the beam of light which passed 
from the carbon filament through the 
fluorite window. With this arrangement 
the source of light could be moved until 
a balance was obtained on the photometer 
screen, without in any way interfering 
with the amount of light received through 
the slit of the spectrum. After a photo- 
metric balance had been secured, the 
photometer screen was replaced by a 
Rubens thermopile which was connected 
to a sensitive galvanometer. A _prelimi- 
nary calibration with a rotating sector 
disc enabled the galvanometer deflections 
to be accurately interpreted in terms of 
radiant energy. The filament used in this 
case was from a 100-candle-power lamp. 
It was twenty-seven millimetres long, 0.43 
millimetre by 0.95 millimetre in cross- 
section. Correction for the absorption of 
the flourite window was made by replac- 
ing the carbon filament with a Nernst 
glower. Readings were taken with and 
without the fluorite window, which gave 
the correction for absorption. This 
method assumes that the correction factor 
is the same for both the carbon and the 
Nernst glower radiation. The error due 
to this assumption is probably negligible. 
The correction was found to be 7.8 per 
cent. The results show that with an 
input of sixty-one watts the corrected 
efficiency was 2.38 per cent. With an 
input of 70.5 watts the corrected efficiency 
was 2.45 per cent. With an input of 
75.5 watts the corrected efficiency was 
2.63 per cent. With an input of 81.5 
watts the corrected efficiency was 2.93 
per cent. The input which corresponded 
to normal brilliancy was about seventy- 
five watts, for which the efficiency is 
about 2.6 per cent. By means of 
Wien’s law for a black body efficiency it 
was computed that the temperature of a 
normal filament is about 2,150 degrees 
absolute, but this is undoubtedly higher 
than the actual temperature, on account 
of selective emission.—Abstracted from 
the Physical Review (Lancaster), March. 
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Some Economic Aspects of Electric Power 


Distribution. 

Much of the complicated mechanism 
which we are pleased to call modern 
civilization has for its purpose the sur- 
vival of the unfittest and the subversion 
of natural laws, says Dr. Louis Bell. 
The value of the achievements of modern 
science and industry depends not upon 
their proceeds in dollars and cents, but 
upon their effect upon the growth of 
humankind and the evolution of a 
sounder society. There has been a 
gradual tendency for manufacturers to 
concentrate in the larger cities. Natural 
advantages have little to do with the 
matter, for it is common to find manu- 
facturing plants of a particular kind con- 
centrated in a place that is only moder- 
ately good as a working point. A country 
consisting mostly of large cities, with 
merely incidental rural population, has 
taken a long step toward final disintegra- 
tion. No country in which the produc- 
tive forces are steadily being subordinated 
to an intricate mechanism of distribution 
can long remain prosperous. Starting 
with the condition that wide distribution 
of industries is desirable, in order to 
render more simple and efficient the 
mechanism of commerce, there are two 
prominent factors in the problem at 
hand. ‘The first is improvement in the 
organization of transportation, so that 
needless work can be, in part, eliminated. 
The second is such an equalization of the 
industrial conditions that bear upon 
manufacture as shall minimize legitimate 
need for transportation. The importance 
of electric power distribution for 
nomical manufacturing is already great, 
and will become greater. As at present 
we are chiefly dependent upon fuel for 
power, and as coal is not generally dis- 
tributed throughout the country, there is 
a heavy transportation charge on power. 
To remedy this we must turn to water 
power. Of these, four-fifths are falls 
below 1,000 horse-power in capacity, and 
at the present time money can rarely be 
found for developing small enterprises of 
this kind. There are, however, water 
powers capable of furnishing cheap power 
for small industries by means of trans- 
missions of short length, but these are 
cases for private investment, and not for 
financiering. For such locations to be 
successful, cheap transportation is nec- 
essary, and this can be furnished by elec- 
tric railways, which may themselves make 
use of some of the power developed by 
the waterfall. Dr. Bell thinks that a 
factory located in a favorable position, 
within a short distance of such a water 
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power, would have no difficulty in getting 
the necessary skilled labor; that its suc- 
cess would draw to it other industries. 
As the total output of the fall was taken 
up, another fall but a short distance away 
could be developed and tied to the first. 
These small plants will have an outlet in 
supplying the neighboring villages, as well 
as driving the factories. The system 
would naturally extend itself so as to 
tie together, by means of one system, a 
number of water powers, the total output 
of which would be utilized in a number of 
villages and for driving various factories. 
The improvement will not be limited to 
the villages alone, for the farming terri- 
tory surrounding them would likewise be 
improved and become more valuable. The 
trouble heretofore in electrie power busi- 
ness has been that men were hunting for 
big streams. ‘They have overlooked scores 
of available small powers relatively 
cheaper to develop and with far nearer 
markets.—A bstracted from the Engineer- 
ing Magazine (New York), April. 
2 
The Murnau-Oberammergau Single-Phase 
Railway. 

This road was opened for operation 
about the first of the year. It utilizes the 
Siemens-Schuckert system. Murnau is a 
station on the branch of the Bavarian 
state railways. The railway which runs 
from this point to Oberammergau will 
develop the already considerable traffic 
between the mountainous region, in which 
the latter village lies, and the city of 
Munich. The line is about fourteen miles 
long, and is operated by power derived 
from the river Ammer. The power station 
is about five miles from Oberammergau, 
where a dam has been built. The water 
is carried from the dam to the power- 
house in a mill-race and a flume which 
is carried across the river bed. The 
power station is provided with two tur- 
bines directly connected to two generators 
arranged in tandem on the same shaft. 
One of each pair of generators is a single- 
phase machine, the others being poly- 
phase machines, the output of which is 
used for lightine the neighboring vil- 
lages. Single-phase current is generated 
at 5,000 volts at a frequency of sixteen 
and two-third cycles per second. It is 
fed directly into the line at this pressure. 
The return is earthed. The total drop 
in voltage when two trains are at the 
end of the line furthest from the power 
station is six per cent. The overhead 


wire is mostly single, but there are some 
experimental lines with catenary suspen- 
sion, comprising one steel catenary with 
two copper wires. Certain poles which 
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support the line are provided with light- 
ning arresters, which seem to afford the 
necessary protection, although there are 
frequent violent thunder-storms during 
the summer and heavy snow-storms and 
intense cold during the winter. The col- 
lecting apparatus comprises two bows 
mounted on the top of each car, on frames 
insulated from the roof. The bows are 
held up by springs, and are pulled into 
position by an air cylinder fed from the 
brake reservoir. The high-pressure cur- 
rent is taken past a horn lightning ar- 
rester through a choking coil and fuse 
on the roof. It passes then to an auto- 
matic circuit-breaker under the car body. 
This switch is mechanically closed by the 
first operation of the controller. It is 
provided with two electromagnetic de- 
vices, one of which is in series with the 
primary of the transformer, and operates 
as a maximum cutout. The other is con- 
trolled by a local battery switch in the 
driver’s cab, and enables the latter to 
open the main high-tension switch. The 
transformer is suspended under the car 
body, and is enclosed in an iron oil tank 
which is ribbed outside. The secondary 
coil of the transformer is connected at 
various points to the controller. The 
latter is provided with a magnetic blow- 
out. From the controller, current passes 
from reversing switches to the two motois. 
The reversing switches have three posi- 
tions, the extreme ones for running on 
the road in either direction, and the cen- 
tral one for taking the cars into the car- 
shed, where a special low-pressure over- 
head trolley line is provided. The trans- 
former reduces the voltage from 5,000 
to 260. Each car is provided with two 
eighty-horse-power motors which are 
geared to the two end axles of the car 
through a single reduction gear having 
a ratio of 1 to 5.2. The running wheels 
have a diameter of thirty-one and one- 
half inches. These motors enable the car 
to maintain a normal full speed of twenty- 
five miles per hour when running either 
by itself or with a trailer. The motors 
are always in parallel. They are of the 
ten-pole single-phase commutator type. 
Special windings are employed for re- 
ducing the sparking. This motor may be 
arranged for running with direct current 
if desired. The cars have been tested on 
a grade of four per cent, when they were 
started with a gross load of fifty tons with- 
out any trouble whatever. It is reported 
that the Siemens-Schuckert company is 
now building a single-phase locomotive 
for the Swedish state railways, which will 
be capable of collecting current at 20,000 
volts from the trolley wire. This com- 
pany is also working in conjunction with 
the Allgemeine Elektricitits Gesellschaft 
on the Hamburg-Altoona single-phase 
line.—A bstracted from the Electrical Re- 
view (London), March 17. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Attachment Plugs and Fielding 
Receptacles. 

The H. T. Paiste Company, Philadel- 

phia, Pa., has placed on the market a new 

style of its well-known Fielding recep- 





Fig. 1.—RECEPTACLE FOR THREE- WIRE 
MovuLpIne. 
tacles—a design for three-wire moulding. 
It has been a problem for a long time 
to design this receptacle so that, although 
it was to be wired alternately on the 





Fic. 2.—For STANDARD Lamp Corp. 


negative and positive wires of the three- 
wire system, in each case the lamp open- 
ing should be central with the line of 
moulding. By an application of the 





Fic. 3.—For REENFORCED LAMP CORD. 


Fielding receptacle principle the com- 
pany has now succeeded in bringing 
about this design, and has ready for the 
market the receptacle shown in Fig. 1. 
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Fie. 4.—PORCELAIN CaP. 


This is designated as catalogue No. 
36519. To accomplish this centering of 
the lamp opening after the receptacle is 
wired on either of the outside wires, it 
is simply turned end for end, as occasion 
may require. 








The company also has ready its new 
line of P-K attachment plugs for 1905. 
These include a new style of the well- 
known brass cap type with a cap to take 
standard lamp cord. The full line now in- 
cludes brass cap for standard lamp cord, 
Fig. 2, catalogue No. 494; brass cap for 
reenforced lamp cord, Fig. 3, catalogue 
No. 430, and porcelain, Fig. 4, catalogue 
No. 477. Samples of any of these will 
be sent upon request. 





>. 


Some New Automatic Telephone 
Exchange Installations. 

The Automatic Electric Company, of 
Chicago, Ill., which has built so many 
successful automatic telephone plants 
throughout the country, has recently closed 
contracts with the Hastings Independent 
Telephone Company, Hastings, Neb., the 
South Bend Home Telephone Company, 
South Bend, Ind., and the Wausau Tele- 
phone Company, Wausau, Wis., for auto- 
matic telephone systems in their respec- 
tive cities. Descriptions of the different 
installations follow: 

At Hastings, Neb., there is to be an 
entirely new plant and central office 
equipment installed in a new building, 
for which the contract has just been let. 
The Automatic Electric Company is to 
install an automatic telephone switch- 
board with an ultimate capacity of 5,000 
subscribers and with an immediate equip- 
ment for 600 subscribers. 

In addition to the switchboard the Auto- 
matic Electric Company is to put in a 
complete central office equipment. Power 
plant will have duplicate American stor- 
age batteries. Two ringing machines will 
be installed with busy and howler attach- 
ments. 

Two charging machines will be in- 
stalled; one will be a motor-generator 
to operate on the commercial power cir- 
cuit and the other will consist of a gaso- 
line engine connected direct to a small 
direct-current generator so that the plant 
will be entirely independent of any out- 
side source of power. 

The cross-connecting frame will be F. 
B. Cook’s latest model with self-soldering 
heat coils. The Automatic Electric Com- 
pany will also supply the telephones 
which will be its latest style wall and 
desk sets. 

South Bend, Ind., is a different kind of a 
problem. There is now operated a multiple 
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central energy manual board, equipped 
for 2,400 subscribers with an ultimate 
capacity of 3,600 subscribers. It is pro- 
posed to gradually change the plant over 
to automatic service and will start out 
with an automatic equipment for 500 
subscribers with an ultimate capacity of 
10,000, which will be put in the present 
central office. The Automatic Electric 
Company is to install this in such a man- 
ner that the present manual board and 
automatic board will be multipled to- 
gether so that it will make it possible for 
any one who has an automatic telephone 
to call any one in the plant automatically 
and any one who Aas a manual telephone 
will be able to call any one in the plant 
manually. In other words, those who 
have a manual telephone will continue to 
get the same service they receive now 
and those who have automatic telephones 
will get the same service as they would 
secure if the entire plant was automatic. 
As the automatic board of the plant 
grows and the manual board is decreased, 
these two classes of service will be con- 
tinued, that is, manual subscribers would 
get complete manual service and auto- 
matic subscribers will get complete auto- 
matic service. The entire apparatus for 
perfecting this interconnection of the 
two boards and that necessary to put the 
automatic board into complete operation 
is to be designed and furnished by the 
Automatic Electric Company. 

At Wausau, Wis., the Automatic Elec- 
tric Company is to install a board with 
an ultimate capacity of 5,000 lines and 
an immediate equipment of 700. In ad- 
dition to the board it is to furnish the 
entire central office equipment. The power 
plant will consist of duplicate storage 
batteries. Two ringing machines with 
busy and howler attachments are included 
in the power equipment. 

Two charging machines will be fur- 
nished and the customary power board 
equipped with ammeter and voltmeter, 
overload and underload circuit-breaker, 
ete. Main distributing frame will be F. 
B. Cook’s make, equipped with self- 
soldering heat coils. The Automatic 
Electric Company is also to furnish new 
telephones. 

At Wausau there is also a manual 
switchboard in operation but this is to 
be cut out of service entirely when the 
automatic equipment is installed. The 
automatic apparatus will be put in the 
same building as that which is now occu- 
pied by the manual plant. 
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Dan River Power and Manufactur- 
ing Company. 

The Westinghouse Electric and Manu- 
facturing Company has made a careful 
investigation of a great many lightning 
arrester installations. One of these 
erected in the power station of the Dan 
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design also allows of the maximum 
amount of insulation between the ends 
of the coils where the voltage set up by 
discharges are greatest. Supports and 
insulators are strong and rigid. Trouble 
might be experienced from the heat given 
off by the field rheostats, if the underside 
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inches in diameter and a thirty-six-inch 
stroke, and one 350-kilowatt Bullock 
engine-type generator. Allis-Chalmers 
Company will supply this machinery, and 
it has also been awarded the contract 
for the motors to be used on five new 
cars now being built by the Car company. 








CHOKE CoiLs, DAN RtvEk POWER AND MANUFACTURING 


COMPANY. 


River Power and Manufacturing Com- 
pany, Danville, Va., is of particular 
interest. 

Three views of the station interior are 
shown; the lightning arresters, the choke 
coils, and a general view of the station. 

There are two 750-kilowatt and one 500- 
kilowatt, 6,600-volt, three-phase, 3,000- 
alternation generators supplying one three- 
phase transmission line of three No. 0000 
B. & 8. solid conductors. Lightning ar- 
resters are installed at each end of this 
line. Those in the power station are 
admirably located for inspection, dis- 
charges being visible from the floor of 
the power station, while the condition 
of the cylinders can be inspected without 
difficulty. They are located immediately 
at the entrance of the wires to the build- 
ing. Three single conductor cables would 
be more secure than the three-conductor 
cable shown. This cable is subjected to 
static strains as it is connected outside 
of the choke coils. 

The choke coils are under the switch- 
board gallery. There is a set of choke 
coils for each generator, which gives the 
best protection of the generators from 
static strains caused by disconnecting the 
machines from the bus, one coil being 
permanently connected in each generator 
switchboard lead. ‘The coils have large 
areas, thus providing large cooling sur- 
faces so that deterioration of the insula- 
tion from heating is negligible. The 


of the switchboard gallery had been en- 
closed, though, as it is, the ventilation 











LIGHTNING ARRESTEKS, DAN RIVER POWER 
AND MANUFACTURING COMPANY. 


is good and no'trouble should ensue from 
this cause. 





———— 


Equipments Being Installed by the 
Allis-Chalmers Company. 

The Allis-Chalmers Company, Milwau- 
kee, Wis., has recently secured a number 
of contracts for new equipment. Some 
of these are described below: 

The American Car and Foundry Com- 
pany has ordered for its Chicago plant 
a power unit consisting of one horizontal, 
cross-compound Reynolds-Corliss engine, 
with cylinders fourteen and thirty-two 


INTERIOR OF STATION, DAN RIVER POWER AND MANUFACTURING 


CoMPANY. 


The Harrisonburg, Va., Electric Com- 
pany has now in process of construction 
a very interesting and complete power 
transmission and lighting plant, with sub- 
stations. The contract for the com- 
plete electrical equipment will include 
two 250-kilowatt Bullock generators and 
three 1,000-kilowatt Bullock transformers. 
This is a development of water power, 
nine miles from the city of Harrison- 
burg, for which it will supply lighting 
at night and power to operate manu- 
facturing enterprises by day. 

T. M. Sinclair & Company, a progres- 
sive packing company, will operate their 
plant at Cedar Rapids, Iowa, by electric 
power, the entire equipment for which 
has been ordered from the Allis-Chalmers 
Company and is to be furnished by its 
electrical department, the Bullock Elec- 
tric Manufacturing Company, of Cincin- 
nati. It will include one seventy-five- 
kilowatt engine-type generator, one 200- 
kilowatt belted generator and about forty 
motors ranging in size from one to forty 
horse-power, to be used for an individual 
drive system. The proposed change :is 
brought about by the growing needs ‘of 
the Sinclair plant, which already covers 
nearly 400 acres of ground and gives em- 
ployment to 1,500 men. 
al 

The Dominion government is to take 
up the question of legislation for tele- 


phone systems. The postmaster-general 
has offered a resolution in the House that 
a committee be appointed to enquire into 
the methods in force in Canada and else- 
where and to report what changes are ad- 
visable in the methods of furnishing tele- 
phone service to the public. 
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Automatic Reversible Starters for 
Alternating-Current Motors. 
The Amtomatic Switch Company, 131 
Liberty street, New York city, has placed 
on the market the Whittingham reversible 


Fig. 1.—REVERSIBLE AUTOMATIC ALTERNATING- 
CURRENT Motor STARTER. 
motor-driven automatic motor starter for 
alternating currents shown in Fig. 1. In 
this starter the resistance is divided into 
three sections, each of which is to be 





Fie. 2.—NON-MAGNETIC REVERSIBLE AUTOMATIC ALTERNATING- 
CURRENT Motor STARTER. 


short-circuited in star or delta connection 
to reduce the resistance across the three 
leads of the secondary of an alternating- 
current motor. The magnet circuits are 
energized by a direct current obtained 
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from the exciter circuit of an alternating- 
current generator or from a gravity 
battery circuit. If a battery is used, it 
must be of sufficient capacity to provide 
twenty watts continuously while the 
motor is in operation. 

If an exciter circuit of direct current 
is not available, and it is not desirable 
to make use of a gravity battery to 
energize the magnets, the type of starter 
shown in Fig. 2 may be used. This is 
known as the Whittingham non-magnetic, 
reversible, automatic motor starter, and is 
similar in construction to the starter 
shown in Fig. 1, except that the use of 
magnets is avoided. The resistance arm 
has a vertical movement over three sets 
of contact segments, the resistance being 
placed in delta or star connection across 
the three leads of the secondary of a 
rotary to bring the motor up to speed. 
The worm shaft driving the clutch which 
lifts the resistance arm is driven by a 
belt or other means from the motor at 
a speed of about 300 revolutions per 
minute. 

When the current is thrown on by the 
movement of a mechanically operated 
switch, that movement produces a clutch- 
ing effect on an arm swinging from the 
stud which carries the worm wheel at the 
top of the starter, so as to attach the arm 
to the worm wheel, thereby lifting the 


resistance arm to the limit of its travel. 
When the arm has reached the limit, the 
clutch slips, as the worm continues to 
revolve as long as the motor runs. The 
clutch releases immediately when the 
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switch is opened, allowing the resistance 
arm to fall to the starting position. Wear 
on the clutch and arm is prevented by 
means of ball bearings. The resistance 
in both types of controllers is made up 
of several units, each in a separate tube. 
The resistance wires are embedded in 
silicon, and are protected from contact 
with the iron tube in which they are 
packed by means of a glass tube com- 
pletely surrounding the coil. The leads 
are carried out through heavy copper 
fireproof insulated conductors, securely 
soldered to connectors back of the contact 
segments. The contact segments on the 
face are renewable without disturbing the 
back connections. 

The starter may be used with the alter- 
nating-current reversing switches shown 
in Fig. 3. In these switches the circuit 
is closed on a large butt contact of ample 
area to prevent heating, and without the 
sliding motion of a knife-blade and jaw 
contact. The two circular contacts at 
the top are provided with renewable car- 
bons, and engage contacts of the same 
size secured to the slate, when the cams 


on the switch shaft permit the arms to 
close. Closing is effected by a spring in 
the barrel directly below the curved sec- 
tion of the arm. The two knife blades 


and each of the main contacts are for 
reversing, and do not move except when 
the switch is reversed. 


The centre or 





Fic. 3.--ALTERNATING-CURRENT REVERSING SWITCHES. 


common wire of each phase is broken on 
a barrel contact when the switch is 
centered. It is closed before the main or 
outside contacts are closed, and opened 
afterward, and is therefore not subjected 
to arcing. 
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New Design of Field Rheostats. 


The Ward Leonard Electric Company, 
Bronxville, N. Y., has so changed the de- 
sign of its enameled field rheostats that 
a front-of-board type can be readily 
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_ Valve Gear Used on Engines Made 


at the Nurnberg Works. 
The Nurnberg Works in Germany de- 
sire it to be known that they use for their 
steam engines a trip-valve gear in accord- 

















CONVERTIBLE TYPE ENAMELED FIELD RHEOSTATS. 


changed to a back-of-board type. In the 
past it has taken about two minutes to 
make this change, and it has been nec- 
essary to use several different kinds of 
tools. With the new arrangement, shown in 
the accompanying illustration, a rheostat 





CoNVERTIBLE TYPE ENAMELED FIELD 
RHEOSTATS. 


can be changed from a front-of-board type 
to a back-of-board, or vice versa, in less 
than ten seconds. It is only necessary to 
unloosen one screw with a screw-driver, 
remove the wooden handle, and insert the 
back-of-board shaft. The company has 
not cheapened its type of hand wheel or 
dial. The wheel is solid, and will not 
cut the hand when in use. 


ance with their own patents (Marx Gear). 
For their gas engines they also use their 
own patent gear, which works as follows: 
the cut-off of the valve always takes place 
at the same time while the valve opens 
at different periods, 7. ¢., at full load 
sooner, at small load later. If the engine 
is entirely unloaded the opening of the 
valve takes place at such a late period 
that it coincides with the cut-off, so that 
the valve remains shut altogether; the 
opening point only is, therefore, con- 
trolled by the governor while it exercises 
no influence upon the cut-off mechanism. 





— 
Removal of General Offices of the 
Allis-Chalmers Company. 

The Allis-Chalmers Company is re- 
moving its general offices from Chicago to 
Milwaukee. This is another step in the 
direction of carrying out the plans of 
the present administration, which are 
gradually being brought to completion. 
One of the first conclusions arrived at 
by President Warren, after assuming office 
a year ago, was that for every reason 
connected with efficient administration of 
all branches of the work, from designing 
to manufacturing, and from selling to 
collecting and accounting, the chief offices 
of the company, covering all the ramifica- 
tions of its business, should be concen- 
trated in one place. That place was 
logically Milwaukee; because, although 
the company has four other works in three 
other cities, the largest works are in Mil- 
waukee, and Milwaukee is where all the 
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future expansion of the company’s opera- 
tions will take place. Besides, at the Mil- 
waukee suburb of West Allis it has the 
land to build upon. 

Instead of handling the several depart- 
ments at long range, as under the old 
system, they will all be concentrated in 
one place, thus eliminating the necessity 
for constant traveling, effecting a great 
saving in time and expense, an enormous 
reduction in correspondence and, above 
all, the quickening of all movements of 
production. 

Plans for the workshop extensions at 
West Allis, which involve the construc- 
tion of several more units, are practically 
complete, and the extensions will be made 
in due course. 





Electrical Internal 
Grinder. 

The accompanying illustration shows 
the new portable electrical internal 
grinder placed on the market by the 
Hisey-Wolf Machine Company, 122 Lib- 
erty street, New York city. It is 
especially designed for grinding and fin- 
ishing steam and air cylinders, grinding 
out dies, truing up bearings, and for in- 
ternal grinding of all descriptions. Its 
value to engine builders and for machine 
shop use in general is apparent. 

This tool has a gross weight of seventy- 
six pounds. Its motor will develop one 
horse-power. Its dimensions are six by 
twelve inches, with a spindle extension 
of twelve inches, as regularly made, but 
when ordered specially, the spindle can be 


A Portable 





PoRTABLE ELECTRICAL INTERNAL 
GRINDER. 


made in lengths up to twenty inches. 
The tool is thus capable of grinding out 
the inside of a cylinder three and one- 
half inches in internal diameter to a 
depth of from twelve inches to twenty 
inches, as desired. 

In operation, the grinder is bolted to 
the tool-post rest of a lathe by means of 
an angle plate, and has a vertical adjust- 
ment to bring it in line with the centres. 
The motive power is derived from any 
direct-current incandescent lamp socket, 
and the motor can be wound to run on 
any voltage from 75 to 250. 
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Fan Outfits. 


The Rochester Electric Motor Com- 
pany, Rochester, N. Y., is the manu- 
facturer of a noiseless type of wing fan. 
The curved blades have an expanding 
pitch, increasing the volume of air moved, 
reducing slippage and churning, and ob- 
viating noise. The blades are adjustable, 
and can be set to suit the conditions under 
which the fan is to operate. An im- 
portant feature of the fan is in the shape 
of the blades. These are so designed that 
the passage of light is unobstructed. 

The motor attached to this fan was 
designed especially for use with the wing 
fan, for continuous duty. The two most 
important points in the motor for this 
work are probably the bearings and the 


The bearings are of liberal size, 


brushes. 


u 
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Motor-DrIvVEN, NOISELEsS TYPE, WinG FAN. 


of phosphor bronze, and flooded with oil 
by rings of large diameter and a special 
system of spiral grooving. They are in- 
terchangeable for motors of the same size. 

The brushes are designed so that the cur- 
rent density involved never exceeds twenty 
amperes per square inch, and the tem- 
perature rise, under normal conditions, 
is twenty-five degrees centigrade. 

Every outfit is rigidly inspected and 
tested before shipment, and both fan and 
motor are fully guaranteed. The size of 
fan runs from eighteen inches to ninety- 
six inches in diameter, and the speed from 
800 to 2,000 revolutions per minute. The 
horse-power used ranges from one-eighth 
to four horse-power. The capacity ranges 
from 3,400 cubic feet of air per minute 
to 6,300 cubic feet of air per minute. 
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Some Recent Installations of Water- 
Wheels. 


The Abner Doble Company, of San 
Francisco, reports a substantial and in- 
creasing business in tangential water- 
wheels, particularly in large units, the 
percentage increase in horse-power of 
wheels sold by the company in 1904 over 
1903 being 116 per cent. Among orders 
recently taken are the following: for the 
Electra plant of the Standard Electric 
System the company is now building 
three 7,500-horse-power Doble  water- 
wheels, each being of the same general 
design and capacity as the Doble wheel 
installed during the last year in the de 
Sabla plant of the California Gas and 
Electric Corporation and which has re- 
peatedly developed 8,000 horse-power on 
overload. One of the large Electra units 
will operate under a 1,250- 
foot head at 400 revolutions 
per minute, the water being 
delivered through a seven-inch 


nozzle. The other two 7,500- 
horse-power wheels will be 
directly connected to one 


+,000-kilowatt generator, form- 
ing a double unit for utiliz- 
ing water from two separate 
sources under different heads. 
The design of this unit is an 
{ unusual one, inasmuch as each 
\ wheel has sufficient capacity 
; to drive the generator at full 
' load. One of the wheels will 
be driven by a six-inch jet un- 
der a head of 1,465 feet, the 
water being taken directly 
from the main gravity con- 
duit. The other wheel is to 
be driven by a seven-inch jet 
under a head of 1,250 feet, the 
source of supply being a large reservoir 
at the end of the main conduit. This 
arrangement permits the operation of 
the generator at full load by run- 
ning either wheel at its full capac- 
ity or by running both wheels 
under partial load, according to the con- 
ditions of the water supply. These op- 
erating conditions are made possible by 
the use of Doble needle regulating nozzles 
which regulate the quantity of water de- 
livered to each wheel. The speed of all 
three Electra wheels is unusually high, 
considering the size of the machines, but 
is permitted by the use of specially de- 
signed Doble bearings, similar to those 
so successfully introduced in the large 
de Sabla wheel. Each of the three Electra 
wheels will be operated from a Doble 
needle-regulating and deflecting nozzle, 
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the deflecting element in each case being 
controlled by a suitable hydraulic gover- 
nor. A 200-horse-power Doble exciter 
wheel to operate under a head of 1,465 
feet at 720 revolutions per minute will 
also be furnished for the Electra plant. 

Two 800-horse-power Doble main unit 
wheels and two forty-horse-power Doble 
exciter wheels have been built for the 
new Santa Ana No. 2 plant of the Edison 
Electric Company of Los Angeles. These 
wheels will operate under a head of 305 
feet, the speed of the 800-horse-power 
wheels being 176 revolutions per minute. 
Two sevenity-five-horse-power Doble ex- 
citer wheels have been built for the Pike’s 
Peak Hydro-Electric Company, of Col- 
orado, to operate at a speed of 975 revo- 
lutions per minute under a head of 2,100 
feet, the highest in the United States. 
A 300-horse-power double Doble wheel 
equipped with two Doble needle-regulat- 
ing nozzles has been ordered by the Hilo 
Electric Light Company, of Hawaii. For 
the Nevada City plant of the California 
Gas and Electric Corporation, three 570- 
horse-power Doble wheels have been sup- 
plied to operate under a head of 190 feet. 
The California fish commission  or- 
dered a Doble wheel to work under the 
low head of twenty-three feet. The 
Braden Copper Company, of Chile, has 
ordered four 340-horse-power Doble 
wheels for operation under 930 feet head, 
three for belt-drive and one for direct-con- 
nection to an electric generator. Doble 
twelve-inch laboratory water motors have 
been, built for the University of Illinois 
and the University of Texas. An interest- 
ing order recently received calls for a 
complete sawmill outfit to be installed 
in the Philippine Islands, the machinery 
to consist of a Doble water-wheel operat- 
ing under 400 feet head and directly con- 
nected to the mill. The order included the 
sawmill, as well as the riveted steel pipe 
for the pipe line. 





> 
Special Commutators. 

The Homer Commutator Company, 
Cleveland, Ohio, makes a specialty of pro- 
ducing commutators. Over ten years ago 
Mr. F. L. Homer began the manufacture 
of commutators as a specialty. The most 
skilled workmen were employed, and pure 
lake copper bars and the best mica insu- 
lation secured. As the business grew, 
new facilities were secured for produc- 
ing an exclusive line of commutators. In 
street railway work only pure lake copper 
drop-forged bars are used. For light- 
ing plants, where price is so often an 
object, and the comnuyitators too large 
and too heavy to have dies made for 
forgings, the demand is met by using roll 
drop lake copper bars. 

Considerably more information is con- 
tained in an elaborate folder which the 
Homer company has recently published, 
and which may be had upon request. 
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New Alternating-Current Apparatus. 

The American Electric and Controller 
Company, 12 Dey street, New York city, 
has added to its direct-current work a 
department devoted entirely to the manu- 
facture of alternating-current apparatus. 
Fig. 1 shows a new switch which the com- 

















Fig. 1.—THREE-PHASE SOLENOID SWITCH. 


pany is placing on the market, designed to 
be operated from any point of an alternat- 
ing-current system of distribution. The 
illustration shows a three-phase switch of 
100 amperes capacity. The solenoid is 
actuated by a push-button or small snap 
switch, which can be located at any dis- 
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Fic. 2.—APPLiCATION OF SOLENOID SwiTcH. 


tance from the point where the switch 
is installed. The switch is so designed 


as to take advantage of the peculiarities 
of the alternating-current solenoid, at 
the same time combining the advantages 
of simple construction of a small-sized 
solenoid with a positive and reliable ac- 
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tion. This switch is designed to be 
peculiarly valuable to users of small in- 
duction motors in connection with cistern 
pumps in hotels, apartments and office 
buildings, or for ventilating systems. 

Another important field for this appara- 
tus is the throwing in and out of one or 
more transformers when there are several 
in, a bank, and which, during certain 
periods of the day, would operate on loads 
so light as to make an inefficient system if 
all were left in circuit. A solenoid switch 
placed in the circuit of each of the trans- 
formers enables the operator at the sta- 
tion to throw out as many as the load 
conditions warrant. These switches may 
be arranged also to operate automatically 
as the load rises or falls. 

One or more of these switches, may be 
used in central stations as synchronizers, 
as they will work simultaneously from the 
switchboard, regardless of the location of 
the switches. 

Fig. 2 represents an alternating-current 
system of distribution for both power and 
lighting, where some of the applications 
are worked out. By reference to the 
diagram it will be seen that in this par- 
ticular case all of the solenoids connected 
with the control of the apparatus work on 
the low-potential side of the transformers. 





——_____ => 


New Electric Light Plant at Cook 
County Court House, Chicago. 


The electric light plant  installa- 
tion at the Cook County Court 
House, Chicago, Ill., is an example 
of an isolated plant in the centre 


of a large city, and is especially interest- 
ing on this account; and all the more 
so since it replaces a former plant which 
had become obsolete. With the experience 
the engineers had had with the former 
plant, they were in a good position to 
judge of the conditions of generating 
their own current than would be the case 
if it had been an entirely new project. 
The fact that boilers are required for 
heating such a large building is undoubt- 
edly a strong argument in favor of com- 
bining an electric light plant with this 
work, since the additional cost of the at- 
tendance required is not very great. 

The building is lighted by sixteen arc 
lights and 2,300 incandescent lamps. 
The voltage at the switchboard is 125. 
The generating machinery consists of one 
100-kilowatt and one 150-kilowatt, direct- 
current, engine-type, six-pole generators, 
built by the National Electric Company, 
Milwaukee, direct-connected to engines of 
the four-valve, single-cylinder type, the 
former running at 225 revolutions per 
minute and the latter at 200 revolutions 
per minute. The engines are single cyl- 
inder with double slide admission valves 
and Corliss exhaust valves. The pressure 
of supply steam is 125 pounds per square 
inch. 

The new plant is a great improvement 
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on the former belt-driven installation, 
there being now no appreciable noise or 
vibration, which is an important require- 
ment of a plant installed in .a public 
building of this nature. 

On several occasions the generators 
have had to carry a steady overload of 
twenty per cent, which they have done 
very satisfactorily, without any sparking 
or the necessity of changing the position 
of the brush-holder yoke. 

iia 
Madison Square Garden 
Show. 

There is to be held at Madison Square 
Garden, New York city, from December 
12 to 23, 1905, an electrical trade show, 
wherein is to be shown the many appli- 
cations and developments of electrical en- 
gineering. On the main floor will be 
placed the heavy exhibits, while the gal- 
lery will contain the smaller appliances 
and accessories. 

There has not been an electrical ex- 
hibition in New York city since 1899, 
and on account of the many developments 
that have taken place, both in the con- 
struction and development of electrical 
appliances, the promoters feel that this 
show will provide an excellent opportunity 
for demonstrating to the trade, as well 
as to the general public, the advances in 
the different lines of applied electricity. 

Direct current at 115 volts and alter- 
nating current two-phase sixty cycles at 
104 volts will be available. Gas can be 
secured. Steam will be available to a 
limited extent. Information concerning 
any matter pertaining to the exhibition 
may be obtained from G. F. Sever, direc- 
tor of exhibits, at 26 Cortlandt street, New 
York city. 
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An Industrial Beneficial Association. 

The shop emplovés of the Crocker- 
Wheeler Company, Ampere, N. J., have 
organized a beneficial association which 
has a number of novel features. 

Every employé who pays ten cents a 
week to the association will be entitled 
to ten dollars a week for twenty weeks dur- 
ing incapacity through illness. If he dies 
his family will receive $100. The payment 
of twenty cents, thirty cents or forty cents 
a week entitles him to $15, $20 or $25, 
respectively, with death benefits of $150, 
$200 or $250. This plan went into effect 
on April 3. 

The Crocker-Wheeler Company has of- 
fered to contribute an amount equal to 
the dues paid to the association. Thus, 
if $6,000 is paid yearly in dues, the in- 
come of the association will be $12,000. 
The company does not require represen- 
tation in the association, and the society 
will be run by the employés. The presi- 
dent of the association, James Moore, 
has charge of one of the large planers 
in the main bay of the shops. The other 
officers are Charles H. Brittain, vice- 
president; George T. Owen, financial sec- 
retary; Frederick Mains, recording secre- 
tary, and William Lennox, treasurer. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


TEN-MILLION-DOLLAR TELEPHONE COMPANY—The Colo- 
rado Telephone Company, Denver, Col., has filed papers of incorpora- 
tion with a capitalization of $10,000,000. The company will also 
have headquarters in New Mexico, at Albuquerque, with J. E. Elder 
as the New Mexico agent. 


MEXICAN HYDROELECTRIC POWER SCHEME—The San Ilde- 
fonso Hydroelectric Power Company, of Mexico City, Mexico, expects 
to complete within three months a dam of 6,000,000 cubic metres, 
and will then proceed to erect two hydroelectric power plants on the 
Monte Alba river. This will increase the power furnished to electric 
light plants and factories from 3,200 to 7,200 horse-power. 


A SUBWAY FOR BALTIMORE—At the request of Mr. B. N. 
Baker, president of the Baltimore Trust and Guarantee Company, 
Subway Engineer Phelps has prepared tentative plans and an 
estimate of cost for the construction of a system of subways for 
the street cars in the business section of Baltimore, Md. The sub- 
way will have a total length of 21,400 feet. It will cost $2,000,000, 
and is expected to take about two years in construction. 


MADISON RIVER POWER COMPANY INCORPORATED—The 
Madison River Power Company, Helena, Mont., has been incor- 
porated. The purpose of the company is to erect a power plant 
along the Madison river, for the development of electric power. 
The capital stock is $600,000, of which $551,000 has been subscribed. 
The directors are P. E. Bishland, New York; A. J. Nichols, New 
York; W. S. Brayton, East Orange, N. J.; C. R. Ganter, New York, 
and A. S. Hidley, New York. 


TRAMWAY SYSTEM OF PARA, BRAZIL, PURCHASED BY 
ENGLISH SYNDICATE—The animal traction tramway system of 
Para, Brazil, has been sold to an English syndicate. The syndi- 
cate purposes to change the motive power to electricity, and will 
install the most modern electric traction system within a few 
months. The United States consul at Para states that the greater 
part of the material for electrification of the railway is to be 
purchased in the United States. 


ELECTRIC LIGHTING PLANT IN WEST AFRICA—It is pro- 
posed to establish an electric installation at Dakar, Senegal, French 
Colony, West Africa, for the purpose of lighting the town and fur- 
nishing the necessary power for the various civil and military serv- 
ices and for an electric tramway. The government has already 
been approacned by two firms, one offering to undertake the 
electric lighting, and the other offering to furnish the power 
for the tramway system. Before coming to a decision, however, the 
government is determined to fix the necessary requirements and 
conditions, and with this object in view has nominated a commission 
to thoroughly study the question and draw up a list of requirements 
to be fulfilled. 


WESTERN TELEPHONE SYSTEM EXTENDING ITS OPERA- 
TIONS—The Western Electric Telephone System, with headquarters 
in Des Moines, Iowa, has filed articles of incorporation with a capital 
stock of $1,000,000. The officers are: president, Thomas A. Way, 
of Britt; vice-president, S. X. Way, Mason City; secretary, B. C. 
Way, Mason City; treasurer, E. P. Healey, Britt. The board of 
directors consists of C. E. Yost, Omaha, Neb.; Thomas A. Way, 
Britt; T. A. Potter, Mason City; E. B. Smith, Des Moines, and N. T. 
Guernsey, Des Moines. Thomas A. Way and S. X. Way already con- 
trol a number of telephone systems in the northern part of the state. 
These systems all use the Bell apparatus. The purpose of the com- 
pany is purely to extend its field of operation. 


POWER PLANTS AT SHOSHONE FALLS—Plans are under way 
for the incorporation of the Shoshone Power Company, of Boise, 
Ida. The incorporation will be with a capital of $5,000,000, divided 


into 5,000,000 shares. The scheme is said to be one of the largest 
ever attempted in the West, and contemplates the installation of an 
electric generating plant under the Shoshone falls, on the Snake 
river, in Idalso. At this point the falls have a vertical drop of 210 
feet. The incorporators have acquired water sufficient to generate 
45,000 horse-power, and the purpose is to transmit electrical energy 
to Salt Lake City and intermediate points. This means the con- 
struction of a transmission line 201 miles in length to Salt Lake 
City. It also contemplates branch lines to the smaller towns in 
southeastern Idaho, such as Albion, Oakley, Malad, and in Utah 
at Cache Junction, Collinston, Brigham and other towns. 


FREIGHT TUNNEL PLANNED FOR BOSTON—The Boston 
Transportation Company, Boston, Mass., has applied to the legisla- 
ture for the right to build freight tunnels under the city of Boston. 
It is contemplated to establish an up-to-date tunnel system larger 
than anything heretofore conceived. The plans outlined involve 
the building of more than ten miles of tunnel in the downtown 
districts, for the general transportation of freight. Large tunnels 
would connect the North and South stations, the Hoosac tunnel 
docks, the domestic and foreign steamers, and the principal whole- 
sale sections of the city. Under the provisions of the charter the 
company must complete this ten miles of tunnel within three years, 
or forfeit $200,000. It is estimated that the tunnels will cost about 
$1,000,000 per mile. It is proposed to make the Boston tunnel at 
least eight feet wide for single-track, and proportionately high, and 
about thirteen feet six inches wide for double-track tunnels. At 
the side and between the tracks will be space for the laying of 
electric conduits of various kinds. 


ELECTRICAL EQUIPMENT THIS SUMMER—The Long Island 
Railroad Company anticipates having its electrical equipment on the 
Far Rockaway branch and the line across Jamaica bay trestle fully 
installed some time in June. The company has placed an order for 
122 steel motor cars for this service, and it is understood that a, 
score or more are ready for delivery. As soon as the company re- 
ceives the cars it will install the electrical equipment in its own 
yards. In length, seating capacity and general appearance these 
cars resemble the subway steel cars. In addition to the motor cars, 
nearly sixty cars used on the present trains are being remodeled to 
be used as trailers. Nearly forty-five miles of road are being 
equipped for electric power. The lines will extend eventually to 
Hewletts, Valley Stream and Queens. Similar equipment is to be 
installed on the North Shore branch and on the Manhattan Beach 
line. The Pennsylvania Railroad and the New York Connecting 
Railroad are to spend $50,000,000, and the Long Island Railroad is 
to spend $40,000,000 more in these interconnecting traffic improve- 
ments. 


NEW PUBLICATIONS. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS—The ninth annual report of the International Association 
of Municipal Electricians has been printed. The work covers the 
proceedings of the ninth annual convention, including the papers 
presented and the discussion. A list of officers is given, and the 
text is supplemented by portraits of the officers and committeemen. 


ANNUAL REPORT OF THE BOARD OF GAS AND ELECTRIC 
LIGHT COMMISSIONERS OF THE COMMONWEALTH OF MASSA- 
CHUSETTS—The twentieth annual report of the Board of Gas and 
Electric Light Commissioners of the Commonwealth of Massa- 
chusetts for the year 1904 has been issued. It gives a list of the 
gas and electric lighting companies which have been chartered 
under the general law during the past year, with the amount of 
capital and location of each, and the reports of 144 companies, 
and the gas and electric light plants of eighteen towns and three 
cities. It also contains a number of valuable tables relating to 


the cost of operation of various plants in the state, 














April 8, 1905 


TELEPHONE AND TELEGRAPH. 
DENISON, TEX.—Work has been commenced on an independ- 
ent telephone plant in South McAlester. 


HUNTINGTON, IND.—The United Telephone Company is arrang- 
ing for a second exchange at Huntington. 


PORTLAND, ORE.—The Pacific States Telephone and Telegraph 
Company is preparing to place underground its wires in all parts 
of the city of Portland. 


RAPID CITY, S. D.—The building of a telephone line from 
Hermosa to Rapid City is under consideration. A company is 
being formed, and money is being subscribed for the project. 


LOGANSPORT, IND.—The Home Telephone Company has con- 
tracted for the installation of a new section to the present board, 
which will increase the capacity of the exchange 420 telephones. 
This will make the capacity 2,380. 


BATH, N. Y.—Directors of the fifteen rural telephone lines cov- 
ering the western half of Steuben County have entered into an 
agreement with the Century Telephone Company, whereby the rural 
lines will be centered in the Bath Century office, establishing con- 
nection with the toll and village lines, as well as affording com- 
munication from one rural line to another. 


HAMILTON, OHIO—The stockholders of the Hamilton Home 
Telephone Company, at a meeting held recently, voted to increase 
the capital stock from $200,000 to $300,000. Manager Thompson 
reported 1,710 telephones in service in Hamilton, and 2,150 in the 
county. The proceeds of the sale of stock will be used in the build- 
ing of lines and their extension over the entire county. 


ALTON, ILL.—At the annual meeting of the directors of the 
Fosterburg & Upper Alton Main Line Telephone and Telegraph 
Company J. T. King, D. M. Kittinger and Albert Penning, direc- 
tors of the company whose terms of office had expired, were 
reelected for a term of three years. The directors changed the 
name of the company to the Star Telephone and Telegraph 
Company. 


HOLLAND, PA.—A telephone company has been organized by 
citizens of Holland and Milford to run a line from Milford to 
Riegelsville, where it will connect with the long-distance tele- 
phone system. It is to go by way of Spring Mills to Holland. The 
following are the officers: president, Alton C. Rapp; vice-president, 
Mahlon Angell; secretary, William H. Farrand; treasurer, Elmer 
E. Culver. 


AUGUSTA, S. C.—The Independent Telephone Company, which 
has been operating the Strowger automatic system for a number 
of years, has sold at public outcry by the receiver under mortyage 
foreclosure proceedings for $15,000. The plant cost over $100,000. 
The property was bought in by a representative of the bondholders, 
who has stated to the public that the service will be discontinued 
and the plant dismantled. 


SAN FRANCISCO, CAL.—J. S. Torrence and Thomas W. Phil- 
lips, directors of the Los Angeles Home Telephone and Telegraph 
Company, have been investigating the possibilities of extending 
the Los Angeles telephone system to San Francisco. The company 
proposes to install an automatic system which is at present in 
use in a number of towns on the Pacific coast. It is stated that 
the new plant will cost about $4,000,000. 


NORTH BRANCH, N. J.—The annual meeting of the Hillsbor- 
ough & Montgomery Telephone Company was held at Belle Mead 
recently, when officers were chosen for the ensuing year as follows: 
president, Peter A. Garretson; vice-president, Hueston Labaw; sec- 
retary, Louis E. Opie; treasurer, Clarence R. Covert; board of 
directors, besides the foregoing, Nelson Y. Dungan, C. A. Hoagland, 
Abram A. Cortelyou, William M. Funkhouser. 


CINCINNATI, OHIO—The directors of the Bell Telephone Com- 
pany have decided to issue $650,000 of new stock, as authorized at 
the annual meeting of last month, when an issue of $1,000,000 of 
additional stock was voted. The stock will be offered the present 
stockholders in the proportion of one share for every six they hold. 
Some of the money realized will go toward buying a few small in- 
dependent exchanges, but the greater portion will be spent in im- 
proving the company’s present system. 
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CHEYENNE, WYO.—An agreement has been entered into 
between the Rocky Mountain Bell Telephone Company and the 
Pacific States Telephone Company, whereby the two companies 
will connect their lines and make possible telephonic communica- 
tion between Wyoming and Colorado points and Pacific coast cities. 
The local company will build west from Ogden to the Nevada 
state line, and the Pacific States company will build east from 
Reno, Nev., to the junction point. It is understood that the 
work will be done as rapidly as possible. 


CHICAGO, ILL.—The Postal Telegraph-Cable Company will 
move into its new quarters in the Rialto Building on May 1, which 
hereafter will be known as the Postal Telegraph building. The 
leases were signed in July, 1902, running from May 1, 1905, for 
twenty-five years. Two entire floors will be occupied, and addi- 
tional space has been leased in the basement. The total annual 
rental on the space to be occupied will exceed $30,000. The tele- 
graph company will expend over $250,000 in improvements and 
fitting up the building to meet its requirements. 


IOWA FALLS, IOWA—The annual meeting of the stockholders 
of the Central Iowa Telephone Company, which operates exchanges 
at Hampton, Eagle Grove and Iowa Falls and intermediate toll 
lines, was held March 10. The following board of directors was 
elected: F. E. Wettstein, of Cleveland, Ohio; N. W. Beebe, of 
Hampton; Joseph Huseman, W. D. Wagoner, W. P. Mayse and 
J. R. Skinner, of La Porte City; George Wright, of Eagle Grove, 
and W. V. Shipley and J. H. Funk, of Iowa Falls. The following 
officers were elected: president, F. E. Wettstein; vice-president, 
J. H. Funk; secretary and treasurer, W. V. Shipley. 


LAS VEGAS, N. M.—E. M. Burgess, general superintendent of 
the Colorado Telephone Company, with offices in Denver; T. J. 
Mathews, manager for the company at Socorro, and J. E. Elder, 
local manager, have completed arrangements for the establishment 
of a long-distance telephone line, which will connect the cities of 
Las Vegas, Santa Fe, Albuquerque and Socorro, and all intermediate 
points, covering a distance of over 200 miles. The Colorado Tele- 
phone Company already has telephone systems in each of these 
cities. The Socorro system taps the mining camps of Magdalena, 
Holly and Carthage, and San Marcial and San Antonio. 


FREMONT, NEB.—The annual meeting of the shareholders of 
the Farmers’ Telephone Company was held recently. The report 
of the secretary showed that there were 365 telephones in use, 
being an increase of nine over the previous year. The receipts 
exceeded the disbursements for the year by $386.99. It was decided 
to improve the service at North Bend, and to abandon the switch- 
boards at Pleasant Valley and Webster. The work on these lines 
will be cared for at Scribner. A new line will be extended from the 
bluffs near North Bend, several miles north. The board of direc- 
tors chosen for the year consists of W. D. Holbrook, Herman Rexin 
and Charles Woodruff. 


KEARNEY, NEB.—The organization of the Kearney Telephone 
Company has been completed, and the officers of the company 
selected. They are T. E. Parmelee, president; Warren Pratt, vice- 
president; W. S. Clapp, secretary and treasurer; W. J. Stadelman, 
general manager. These, with F. H. Gilcrest, constitute the board 
of directors. The new corporation has acquired the plant and busi- 
ness of the Home Telephone Company, the Kearney & Northwestern 
Telephone Company and the Overton Telephone Company, all three 
of which systems will be operated under one management. The 
toll lines east and west are to be equipped with copper wire, and 
other improvements are to be made. 


NEW ULM, MINN.—Citizens and farmers of the neighboring 
towns have organized the New Ulm Rural Telephone Company 
to establish telephones in fourteen towns adjoining New Ulm, in 
the counties of Brown, Nicollet and Blue Earth. Articles of incor- 
poration were adopted, and the capital stock will be $50,000, 
divided into 2,000 shares. A large portion of the stock has already 
been subscribed. Officers were elected as follows: president, 
Philip Liesch, New Ulm; vice-president, Alex. Russell, W  - New- 
ton; secretary, A. J. Vogel, New Ulm; treasurer, Otto Schell, New 
Ulm. A director for each of the fourteen towns was also elected. 
New Ulm will be the central point from which the rural lines will 
radiate. Steps have been taken to begin construction, and it is 


expected to have the line completed next summer. 
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ELECTRIC RAILWAYS. 


MARSHFIELD, ORE.—It is announced that an electric line 
will be built between Marshfield and North Bend. 


OROVILLE, CAL.—A franchise to build an electric road, from 
Durham to the Glenn County line, has been sold to A. E. Boynton. 


ALTON, ILL.—The Edwardsville, Alton & St. Louis Traction 
Company has awarded the contract for building a line from Ed- 
wardsville to Mitchell, a distance of eight miles. 


SAN ANGELO, TEX.—A. J. Morgan has taken the necessary 
preliminary steps looking to the construction and operation of 
an electric street railway system in San Angelo. 


HAMILTON, IND.—The De Kalb county commissioners have 
granted a franchise to the Seagrave syndicate for an electric 
line through the county, to the line north from Waterloo. 


YOUNGSTOWN, OHIO—A franchise has been granted the 
Shenango. Traction Company, of Greenville, to operate through 
Wheatland. Right of way through Pymatuning township has 
also been given. 


MAUCH CHUNK, PA.—The Carbon Street Railway Company 
directors held a meeting recently, when a $75,000 bond issue was 
agreed upon. The amount will be raised at once to rehabilitate 
the road, provide for rolling stock, etc. 


McKEESPORT, PA.—Work has been commenced on the exten- 
sion of the Pittsburg, McKeesport & Greensburg trolley line, about 
five miles long, from Irwin to Trafford City. When ready for 
traffic the extension will have cost $250,000. 


MADISON, WIS.—The Madison Traction Company has been 
sold to T. Warren Montgomery, of New York. The purchase 
price is said to be $500,000. T. Warren Montgomery, Jr., son of 
the purchaser, will be manager of the system. 


MEDFORD, ORE.—The proposed Medford & Crater Lake Park 
line is assuming definite shape, and it is believed the road, now 
surveyed, and for which right of way is being secured from Med- 
ford to the Upper Rogue, will be built shortly. 


LANCASTER, PA.—The Lancaster, Oxford & Southern Railroad 
is to be converted into a trolley system. A mortgage for $200,000, 
covering the road from Oxford to Peach Bottom, and the exten- 
sions from Fairmount to Quarryville, has been filed. 


INDIANAPOLIS, IND.—Work has been started on the elec- 
tric line between Findlay and Lima, Ohio. This line, thirty-two 
miles long, will be the connecting link of a system of trolleys 
joining Indianapolis, Cleveland, Toledo, Detroit and Dunkirk, 
NY. 


SANTA ROSA, CAL.—The Petaluma & Santa Rosa Railroad is 
to extend its line from Green Valley to Forestville. The work 
is to be started immediately and pushed rapidly. Another impor- 
tant extension now contemplated is from Santa Rosa to Healds- 
burg. 


HARTFORD, CT.—It is stated that the New York, New Haven 
& Hartford Railroad Company is planning an extension of the 
Hartford Street Railway Company to Middletown, on the west 
side of the Connecticut river, and to Portland from South Glas- 
tonbury on the east side. 


CHESTER, PA.—The Interurban Railway Company will, it is 
understood, take over the business of the Delaware Suburban 
Company, which is preparing to build a trolley line from Wilming- 
ton to Elkton, Md., via Marshallton and Newark. There will 
be fourteen miles of road. 


POTTSTOWN, PA.—The Schuylkill Valley Traction Company 
will extend its line from Saratoga, through Pottstown, to Boyer- 
town, where connection will be made through to Reading. The 
Pottstown & Reading Company will build a line to Reading, via 
Royersford and Valley Forge. 


SCRANTON, PA.—The Northern Electric Street Railway Com- 
pany has been granted a street car franchise by Scranton coun- 
cils. Officers and a board of directors were elected as follows: 
A. J. Connell, president; Ezra H. Ripple, secretary and treasurer. 
These, with W. L. Connell, H. C. Reynolds and Thomas J. Foster, 
constitute the board of directors. 
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SANTA FE, N. M.—The El Paso Water Users’ Association has 
made application at El Paso for a franchise to run an electric 
railroad from Anthony, N. M., to El Paso, a distance of eighteen 
miles. The same company also asked for a franchise to build a 
long-distance telephone line to follow along the railroad, and to have 
frequent branch lines in each direction. 


HOUSTON, TEX.—It is stated officially that the Trinity & 
Brazos Valley road is to be extended from Mexia to Houston as 
rapidly as the work can be done, and that as soon as this is accom- 
plished another line will be run to Beaumont from some point 
on the Houston line. The road will have the most direct route 
between Fort Worth and Houston and Beaumont 


PORTLAND, ORE.—A trolley line, to handle both freight and 
passengers between Portland, Tacoma, Olympia, Seattle, Everett 
and other Puget sound points, is to be built. The road is to follow 
the abandoned line of the Union Pacific railroad, and work is to 
start at once. A. Bettes, of Spokane; W. L. Benham, of Seattle, 
and R. R. Streets, of Olympia, are behind the project. 


TRENTON, N. J.—James Smith, Jr., receiver of the Atlantic 
Coast Electric Railway Company, has filed his third annual re- 
port in the United States Circuit Court. It shows the net earn- 
ings of the road to have been $112,672.99, against $93,881.93 for 
the previous year. The operating expenses were $118,883.65, 
against $113,278.23, and the gross earnings $231,566.64, a gain of 
$24,394.48 over the preceding year. 


NASHVILLE, TENN.—The Nashville Railway and Light Com- 
pany has decided to build a $150,000 car shed-and machine shops 
on the West Nashville line. The shop building to be erected is 
to be fireproof, and supplied with modern equipments for the work 
to be carried on. The company purposes to build and do all of 
the repair work here, and, in addition, it will be in a position 
to build many of the cars it uses. 


BLOOMINGTON, ILL.—A company, known as the Blooming- 
ton, Clinton & Decatur Interurban Traction, has filed articles 
of incorporation in the counties of McLean, De Witt and Macon 
for the construction of a chain of interurban railways through- 
out central Illinois. The capital stock at the outset is $250,000. 
The incorporators are Jerome J. Danforth, Charles P. Ogden, Will- 
iam Smith, R. S. Buchanan and A. Stewart Hayes. 


MARION, IND.—The board of county commissioners has granted 
a franchise to the Marion & Eastern Traction Company to construct 
an interurban electric line from Marion to Warren. The company 
filed a bond to have the road completed and in operation within 
one year. The company composing the Marion & Eastern Traction 
Company is of the men that constructed and now own the Northern 
Traction line, recently built between Marion and Wabash. 


OMAHA, NEB.—The Omaha & Council Bluffs Street Railway 
Company has commenced the preliminary work on the proposed 
extension of the Walnut Hill line to Bellevue and Fort Crook, by 
placing a corps of engineers in the field to survey the most prac- 
ticable as well as profitable route. With the extension the Walnut 
Hill & Fort Crook line will be from eighteen to twenty miles in 
length. Hourly service, it is expected, will be given to start with. 


FREEPORT, N. Y.—The Long Beach Transportation Company has 
purchased a private right of way from Atlantic avenue to the foot of 
Woodcleft canal, at Freeport, running through tro Little Swift 
creek, upon which it has already begun the construction of a 
short trolley line from Atlantic avenue to the dock, toe connect 
with its line of steamers running to Point Lookout. This line will 
connect with the New York & Long Island Traction Company’s 
cars. 


PROVIDENCE, R. I.—The Providence & Danielson Street Rail- 
way is negotiating for the construction of a trolley freight and 
passenger line from Warwick Neck, nine miles from Providence, 
to the city of Putnam, Ct., where connection will be meade wii 
the Consolidated Railway for Worcester. It is proposed to hand'e 
coal and general freight almost exclusively at first. The freight 
cars will eventually be run at night, and passenger cars in the 
daytime. 


SALINA, CAL.—M. V. Quigg, president of the Monterey County 
Gas and Electric Company, has contracted to build, equip and 
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put in operation an electric road for passengers and freight traffic 
between Monterey and Salina, which will ultimately be extended 
to Hollister, and later into the San Joaquin valley and Fresno. 
Work on the road, which is to cost $300,000, will be commenced 
within four months. It is planned to have the road in opera- 
tion by January, 1906. 


NORFOLK, VA.—The Seaboard Traction Company has applied 
to the council of Portsmouth, Va., for rights of way for an elec- 
tric railroad, which will run from Smithfield to Portsmouth and 
Suffolk, and thence on through Petersburg to Manchester, oppo- 
site Richmond, Va. 
be completed within two years. L. R. Britt, of Norfolk, is presi- 
dent of the company, and W. H. Robinson, formerly of Pittsburg, 
Pa, is general manager. 


FORT WAYNE, IND.—Directors of the Fort Wayne, Van Wert 
& Lima Traction Company have perfected arrangements for the 
extension of the line to Fort Wayne. Cars are in regular opera- 
‘ion between Lima and Van Wert, and the grading, bridges and 
other preliminary work on the route to Fort Wayne are practically 
completed. All that remains to be done is the laying of the rails 
and the construction of the overhead lines, and it is expected this 
work will be commenced shortly. 


MANISTIQUE, MICH.—The construction of an electric rail- 
road, thirty-five miles long, extending from Manistique, through 
Thompson and Garden, to Fayette, Delta County, following the 
shores of lake Michigan, is projected. Manistique men and farmers 
in the Garden district are principally interested. It is likely that 
ihe enterprise will be undertaken, in which event the power will 
be furnished by the Manistique Light and Power Company, whose 
new plant is now nearing completion. 


MARION, IND.—Work has been resumed on the Kokomo, Marion 
& Western Traction Company’s line, which is being constructed 
between Marion and Kokomo. The line was constructed from 
Kokomo to Swayzee, ten miles west of Marion, last fall, and the 
work is now being done between Marion and Swayzee. Officials 
of the company say cars will be run between Marion and Kokomo 
in two months. Cars are now running beween Kokomo and Green- 
town, which is about half the distance from Kokomo to Marion. 


PHILADELPHIA, PA.—The annual meeting of the Easton Con- 
solidated Electric Company was held on March 15. The follow- 
ing officers and board of directors were elected: president, W. 
Hinckle Smith; vice-president, J. S. Rodenbough; secretary and 
treasurer, S. H. Sargent; directors, J. S. Rodenbough, George W. 
Norris, W. M. Davis, W. Hinckle Smith, Edward B. Smith, George 
H. Colket, W. A. Stern, John S. Bioren, S. H. Hackett. The only 
change in the board was the election of Mr. Hackett in place of 
J. V. Bull, both of Easton. 


PHILADELPHIA, PA.—Officers have been elected for the com- 
panies operating the electric road between Camden, N. J., and 
Jersey City as follows: For the Trenton & New Brunswick 
Railroad, I. H. Silverman, president; A. S. Chandler, vice- 


president; W. E. Harrington, general manager; W. A. Stern, 
treasurer, and A. W. From, secretary. For the Camden & Tren- 
ton road: W. A. Stern, president; I. H. Silverman, treasurer; 
W. E. Harrington, general manager; A. W. From, secretary. 


The New York-Philadelphia company elected W. A. Stern, presi- 
dent; A. N. Chandler, vice-president; W. E. Harrington, vice- 
president, and J. Dixon Andrews, secretary. 


SPRINGFIELD, ILL.—Articles of incorporation have been 
filed of the Interstate Traction Company. The principal office 
is to be at Hoopeston. Capital stock, $100,000. The com- 
pany purposes to construct an electric railroad from a point in 
Edgar County, IIl., on the state line between Illinois and Indiana, 
through the counties of Edgar, Vermilion, Iroquois, Kankakee, 
Will and Cook, to Chicago, and from a point in Ross township, 
Vermilion County, to Potomac, in the same county; thence to 
Paxton, Ford County; and from a point in Grant township, Ver- 
milion County, through the counties of Champaign and McLean, 
to Bloomington; and from a point in Grant township, east to the 
Indiana-Illinois state line. The incorporators are James H. Dyer, 
James A. Cunningham, Alfred H. Trego, Charles ©, Williams 


and Jacob S. McFerran, all of Hoopeston, I11, 
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Work is to begin within six months, and to_ 
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ELECTRIC LIGHTING. 


FLORENCE, S. C.—The Florence Electric Light and Power Com- 
pany is arranging to light Timmonsville. 


SALEM, ORE.—An electric light and power plant, to cost $25,000, 
is to be established. T. B. Wilcox and other Portland capitalists are 
behind the scheme. 


JACKSONVILLE, FLA.—The committee on electric light plant 
has been advertising for bids for a new 350-horse-powe1 water-tube 
boiler, for the municipal plant. 


LACONIA, N. H.—The Laconia Electric Lighting Company has 
been purchased by William L. Maurau, of Providence, R. I. The 
price paid is understood to be $58,000. 


OAKLAND, CAL.—The Sebastopol Lighting Company has been 
sold to the Vacaville Light and Power Company. The new owners 
will improve the property and re-wire the town. 


NEW BEDFORD, MASS.—The Nantucket Gas and Electric Com- 
pany, together with franchise, bills, etc., has been sold at receivers’ 
sale, in Boston, to Leslie K. Storrs, for $26,000. 


SEBRING, IOWA—A franchise has been granted to the Light 
and Power Company of Sebring. The franchise is for twenty years 
and gives the exclusive right to furnish light for the village of 
Sebring. 


BRISTOL, VA.—The Tennessee city council has granted a fran- 
chise to J. Edward Durham, of Philadelphia, and William B. Cutter, 
of Buffalo, to own and operate an electric light and power plant in 
that town. 


TOLEDO, OHIO—The city council of Toledo has appointed a 
committee to investigate the municipal lighting plants in other cities, 
and to report on cost of installation and operation of a 2,000 arc- 
light plant in Toledo. 


HARTFORD, CT.—The Baker Electric Company has organized 
and elected the following officers: president, George W. Christoph; 
vice-president, Robert H. Lewis; treasurer, Burton E. Baker; secre- 
tary, Foster E. Harvey. 


ESCANABA, MICH.—The common council has voted to submit 
to the voters of the city the proposition to sell the city gas and 
electric plant. The plant is antiquated, and has been run at a loss. 
It cost originally $80,000. 


WASHINGTON, PA.—The Burgettstown Water, Light and Heat 
Company has been organized, with J. P. Linn, president; J. P. Leech 
and E. M. McGregor, vice-presidents; R. P. Stevenson, secretary, 
and R. C. Cassidy, treasurer. 


AMITE CITY, LA.—An electric light and power plant to furnish 
light for Roseland and Independence, La., is being erected at Amite 
City. The promoters of the enterprise are H. C. Hull, of Amite City; 
Hyman C. Reed, of New Orleans, and others. 


PERTH AMBOY, N. J.—The stockholders of the Citizens’ Elec- 
tric Light, Heat and Power Company have elected permanent officers, 
as follows: president, George F. Reyno!ds; vice-president, Max Gold- 
berger; secretary and treasurer, Clancy Boynton. 


WICBUR, WASH.—The Wilbur Electrical Company has elected 
for the ensuing year. as follows: president, W. D. Roe; vice-presi- 
dent, C. H. Holmes; secretary-treasurer and manager, Charles Kolb; 
directors, Charles Kolb, W. D. Roe and T. W. Maxwell. 


WOODBURY, CT.—The Woodbury Electric Company has com- 
pleted its electric lighting plant. Two dams have been erected, and 
a storage reservoir, covering thirty-two acres and having a capacity 
of 55,000,000 gallons of water, has been built. The fall from the 
distributing reservoir to the power-house is 192 feet. The new 
board of directors consists of Floyd F. Hitchcock, S. C. Tomlinson, 
W. L. Judson, Arthur D. Warner and E. S. Boyd. The officers are: 
F. F. Hitchcock, president; S. C. Tomlinson, vice-president, and E. 
S. Boyd, secretary and treasurer. 


SPENCER, N. C.—At a meeting of the board of aldermen of 
Spencer a contract was closed with the Salisbury & Spencer Street 
Railway Company for a system of electric lights, the same to be 
put into operation by May 15 of this year. In addition to main- 
taining are lights on the principal streets of the town, the com- 
pany is also to furnish incandescent lights and power for busi- 
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ness and domestic purposes. A franchise was also granted the 
above-named company, as successor to the Salisbury Heat and 
Power Company for the purpose of operating a street railway 
between Spencer and Salisbury, and also, if desired, to main- 
tain and operate a telephone system. 


PERSONAL MENTION. 


MR. THOMAS B. PECK, JR., has accepted the position of 
manager of the Metropolitan district of the Electro-Dynamic Com- 
pany, with offices at 11 Pine street, New York city. 


CAPTAIN LEONARD D. WILDMAN, of the Signal Corps, United 
States army, has been ordered from Nome, Alaska, to Fort Gibbon, 
on official business pertaining to wireless telegraph work. 


MR. WILLIAM S. FANSHAWE, New York city, has become 
a member of the firm of Harvey Fisk & Sons, bankers. This com- 
pany is well known throughout the engineering field, handling 
as it does large lots of electrical and street railway securities. 


MR. J. W. KRUEGER, who is well known throughout the elec- 
trical industries of the Middle West in view of his previous con- 
nection with the Wesco Supply Company, of St. Louis, has recently 
joined the sales organization of the Electrical Material Company, 
of Baltimore, Md. 


MR. FREDERICK A. HUNTRESS, general manager of the Wor- 
cester Consolidated Street Railway Company, Worcester, Mass., 
has resigned and will go to Brazil as general manager for the Rio 
Janeiro Light and Power Company. This is a new corporation being 
organized by New York and Canadian capitalists. 


MR. LARUE VREDENBURGH, who presented an able and 
, interesting paper on the subject of advertising at the Boston con- 
vention of the National Electric Light Association, will make a 
report on “The Commercial Side of Sign and Decorative Lighting” 
at the Denver-Colorado Springs convention, to be held June 6 
to June 11. 


MR. H. D. CRITCHFIELD, general counsel and sales manager 
for the Automatic Electric Company, Chicago, IIl., returned to his 
desk on March 28, after a long and serious siege of illness. Mr. 
Critchfield was attacked by appendicitis in January, and was oper- 
ated on at the Chicago Hospital February 1. While convalescing 
he was seized with pneumonia, from which he has just recovered. 


MR. FRANCIS B. BADT, of F. B. Badt & Company, Chicago, has 
recently returned from a visit to the factory of the Ward Leonard 
Electric Company. The intention of this visit was to inspect care- 
fully the many new features of this company’s apparatus. Mr. Badt 
has represented the Ward Leonard Electric Company In the West 
for many years. He expresses himself as being greatly pleased 
with the recent advance in the art as shown in his company’s new 
apparatus. 


MR. H. L. VOUTE has been appointed general manager of the 
Southern Telephone and Telegraph Company, at Hot Springs, Ark. 
Mr. Voute became identified with the telephone business in 1900. 
His first position was that of a pole-shaver. From this position he 
was promoted to the draughting bench, and was soon assigned to 
general telephone work. This was with the Home Telephone Com- 
pany, at Los Angeles, Cal., and at one time Mr. Voute acted in the 
capacity of assistant general manager of the plant. 


MR. FRANK W. FRUEAUFF, Denver, Col., who was a visitor 
to New York last week, is credited with saying that the railroad 
people had been making an extensive canvass of possible delegates 
for the Denver-Colorado Springs convention of the National Elec- 
tric Light Association. It is their belief that there will be a record 
attendance. The figure given is at least 3,500. This is possibly 
optimistic. Mr. Frueauff states, however, that there is no question 
that the meeting will break all previous records in point of attend- 
ance and general attractiveness. 


MR. A. C. BUNKER AND MR. W. C. APPLETON, alternating- 
current engineers, have become associated with the Crocker-Wheeler 
Company, Ampere, N. J., in the engineering and contract depart- 
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ments, respectively. The increasing activity of the Crocker-Wheeler 
Company in the alternating-current field has necessitated a corre- 
sponding development in the engineering force. Mr. Bunker has 
been connected with the Stanley Electric Manufacturing Company 
on the Pacific coast. Mr. Appleton has acted as engineering sales- 
man for the General Electric Company in the Atlanta territory. 


MR. WILLIAM J. CLARK has been elected president of the 
Perforated Music Roll Company, New York city. Mr. Clark, who 
is the well-known manager of the General Electric Company's for- 
eign department, has had a most remarkable career. He was born 
in Derby, Ct., in 1855. From 1879 to 1887 he was postmaster 
at Birmingham, Ct. During his term as postmaster at Birming- 
ham, his exceptional ability was so recognized that he was fre- 
quently called upon by the post-office department to act as post- 
office inspector. In this capacity he made many important investi- 
gations, among them the Star Route frauds, frauds in the Brook- 
lyn post office, the famous mail robbery of the Chicago & St. 
Louis post-office route in 1886, the Jersey City post-office burglary, 
and a number of other cases of a similar character. An evidence 
of his energy and cleverness in this service is shown by the fact 
that in running down over one hundred criminals, only three failed 
of conviction. In 1886 Mr. Clark began his street railway career by 
securing a charter to build a street railway, connecting Ansonia, 
Derby and Birmingham, Ct. The following year he contracted with 
the Vandepoele Electric Company for the equipment of this line, 
the first of its. kind in New England. This enterprise suggested 
the reorganization of the Vandepoele company, and negotiations 
were conducted, culminating in the sale of the Vandepoele patents 
to the Thomson-Houston Company. Mr. Clark became connected 
with this concern in 1888 as general agent of the railway 
department. He remained in this position until the General Elec- 
tric Company was formed by the consolidation of the Thomson- 
Houston and Edison General Electric companies in 1892, subse- 
quently becoming general manager of the railway department, In 
the early nineties he effected a reorganization of the British 
Thomson-Houston Company. He held the title of managing director 
of this corporation until the completion of his work, when he 
returned to the United States. Mr. Clark’s connection with the 
Perforated Music Roll Company will not alter in any way his 
present relations with the General Electric Company. 


MR. JAMES FARLEY is the subject of an article entitled “Strike- 
Breaking as a Profession,” by William Brown Meloney, in the issue 
of Public Opinion for March 25. The author states that about fif- 
teen years ago Mr. Farley was keeping a hotel in Plattsburg, N. Y. 
He sold his hotel and drifted to Long Island when the 
Brooklyn strike of 1895 occurred. At that time he was penni- 
less and seeking employment. Being taken on by the management 
of the Brooklyn Rapid Transit Company he was made a forehand 
of the squad of non-union employés. He then conceived the organi- 
zation of the powerful force he controls to-day. When the strike 
was broken he took the names and addresses of the men over whom 
he had been working, and asked them if they wanted to break 
another strike. At this time the Philadelphia strike was brewing. 
A few weeks later each of these men received a telegram from 
Mr. Farley, directing them to report to him in Philadelphia. This 
was the real beginning of Mr. Farley’s business as a professional 
strike-breaker. The author states that since this time there has 
not been a labor disturbance affecting street railway companies 
in which Mr. Farley has not played a prominent part. He has been 
assaulted numberless times, and been shot at and wounded twice. 
Mr. Farley claims that he has a most remarkable organization. He 
has his staff of personal representatives, and in some corner of 
the country one of his clients is always employing his services. 
hese clients are the railroad companies, the street car companies. 
This he considers his specialty, and would rather not do anything 
else. His first aim in taking hold of a strike situation is to keep 
the public riding. The public, he believes, if given cars enough 
will ride on them to where they want to go. The author states 
that for two months preceding the actual strike on the Interbor- 
ough system Mr. Farley received $1,000 a day. Before that, when 
strikes seemed imminent, he was retained on two occasions with 
a fee of $10,000. For his work in the Chicago strike he received 
$50,000. It is estimated that he is worth from $1,000,000 to 
$1,500,000, the result of his strike-breaking practice during the past 
ten years. 
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OBITUARY NOTICES. 


MR. GEORGE MOORE JOHNSON, an electrical contractor, died 
on Thursday, March 23, at his residence, 89 Miller avenue, Brooklyn, 
N. Y. He contracted a spinal disease from a fall in August last, 
while he was endeavoring to board a moving car. He was born on 
October 25, 1860, and was a member of the Star of Cuba Lodge, 
F. and A. M. The burial was made in Cypress Hills Cemetery, 
Brooklyn, on the afternoon of Monday, March 27. 


MR. ARTHUR BREESE DAVIS, general manager of the Viaduct 
Manufacturing Company’s works, Baltimore, Md., died on the even- 
ing of Monday, March 27. Mr. Davis was a native of Waterford, 
N. Y., and was born in 1831. He was a merchant for some time 
at Sandy Hill, and went to Baltimore about twenty years ago. He 
had been connected with the Viaduct Manufacturing Company since 
that time. He was a great, great grandson of Colonel Livingston, 
first lord of the Livingston Manor on the Hudson river, and grand- 
son of Arthur Breese and Catherine Livingston. He was a son of 
Henry H. and Mary Breese Davis. 


MR. WILLIAM FREDERICK POTTER, president of the Long 
Island Railroad Company, died on Sunday afternoon, April 2. Mr. 
Potter had been ill since March 3. He became president of the 
road on January i3, when he was elected to succeed William H. 
Baldwin, Jr., who died on January 3. Mr. Potter was fifty years 
of age. He was born on October 26, 1855, at Utica, N. Y., and was 
educated at Highland Military Academy, Worcester, Mass. On 
October 1, 1875, Mr. Potter entered the employ of the Flint & Pere 
Marquette Railroad as a clerk in the auditor’s office. From October 
31, 1876, to September, 1877, he was a clerk in the treasurer’s 
office. From September, 1877, to November 1, 1879, he was a conduc- 
tor on a passenger train. He was then promoted to station master 
at East Saginaw, Mich., which post he held to June, 1881. From 
that time on to July 5, 1884, he was superintendent of the eastern 
division of the road. He was then promoted to be assistant general 
superintendent, which place he held until August 10, 1891, when 
he became general superintendent. On January 1, 1897, Mr. Potter 
became general superintendent of the Long Island Railroad. He 
was soon promoted to be vice-president, and, at the death of Mr. 
Baldwin, became president of the road. 


MR. WILLIAM OFFUTT MUNDY died at the East End Hospital, 
Pittsburg, Pa., Wednesday, March 29. Death was due to blood 
poisoning, developed from an affliction of the ear which first 
caused him annoyance about two months ago. Mr. Mundy was a 
graduate of the Rose Polytechnic Institute, of Terre Haute, Ind., 
and was still a young man, not yet having reached thirty. Until 
a year ago he was master mechanic of the St. Louis Traction 
Company, St. Louis, Mo., and his work there attracted the spe- 
cial attention of railway operators. The new shops of that com- 
pany, embodying many of the best labor-saving devices, were built 
under his direction. He was marked for his keen observation, 
especially in the lines of his profession which, coupled with his 
inventive genius, enabled him to improve shop conditions by the 
substitution of many labor-saving appliances. The inventions of 
Mr. Mundy were not confined, however, to the equipment of the 
railway shops, for he did much toward the improvement of sys- 
tems of electric train control. He was also the inventor of an air- 
brake appliance of much merit. Quite recently he invented a 
street car window, the construction of which permitted the re- 
moval of window sashes to facilitate the repairing and clean- 
ing of the windows. He was a leader in his profession, and his 
ideas have contributed much of value to electric railway practices, 
and particularly to the equipment of shops and to the construc- 
tion of railway motors and controllers. In April, 1904, Mr. Mundy 
resigned his position with the St. Louis Traction Company to 
become a commercial engineer of the Westinghouse Electric and 
Manufacturing Company, at East Pittsburg, Pa. He was a man 
of great energy, and one who was enthusiastic in everything he 
undertook. He possessed a genial disposition which won for him 
a host of friends everywhere he went. He was a prominent mem- 
ber of the American Street Railway Association, and was third vice- 
president of the mechanical division last year. Mr. Mundy was 


married January 4 of this year to Miss Kathleen Eddy, of Detroit, 
Mich. His parents reside at Louisville, Ky., where he received his 
early education. 
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ELECTRICAL SECURITIES. 


A continuation of the irregular price movement and further con- 
traction in speculative animation is the apparent outlook in the 
stock market. A review of the price values of a number of promi- 
nent industrials will show slight declines, although this is hardly 
indicative of the full extent of the realization which has been going 
on for the past two weeks. The long upward swing of prices, with 
the consequent inflation in many quarters, brought about 
a condition which made possible heavy liquidation in almost every 
line. At the same time there is extant a general feeling of confi 
dence that the retrogression is merely a slipping back for a firmer 
hold. It would not be surprising, therefore, if the late spring 
showed even a more vigorous boom than has characterized the 
early year operations. An interesting feature of the present time 
is the building boom which is going on in the western states. It 
appears that there is greater activity this spring than has been 
noticed for a number of years. This will occasion large expendi- 
tures of money, the most of which will go to a class which is not 
likely to do much hoarding. The stimulation thus produced will 
hardly fail to have a very beneficial effect upon prosperity in 
general. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 1. 


New York: Closing. 
Brooklyn Rapid Transit: ...........cesres 67% 
CRIP RCREI GHEE. 8 2s 6 5c aioe acaidwaianecale 205% 
CONGTAM TANOOIO Soo seo Sc cs cescceewaceccuaes 185% 
Interborough Rapid Transit................ 207 
Wins County Mleetric. < cc. cccaciscecessess 200 
TRUE NCUA Sook gio sere ci eecseuccaus 167 


Metropolitan Street Railway............... 122% 
New York & New Jersey Telephone........ 
Westinghouse Manufacturing Company...... 

New York & New Jersey Telephone directors have declared 
the regular quarterly dividend of 114 per cent, payable April 
15 to stockholders of record April 5. 

The annual meeting of the stockholders of the General Elec- 
tric Company will be held at the company’s office in Schenectady, 
N. Y., at twelve o’clock noon, on Tuesday, May 9, 1905, for the 
election of directors for the ensuing year, and for the transac- 
tion of any other business which may properly come before the 
meeting. The stock transfer books will be closed at the close 
of business hours on Wednesday, April 12, and will remain closed 
until Wednesday, May 10, 1905. 


Boston: Closing. 
American Telephone and Telegraph........ 144 
Edison Electric Illuminating............... 255 
Massachusetts Wiectric. .....cccccccccssccce 6914 
New England Telephone................... 137 


Western Telephone and Telegraph preferred 1001; 


At the annual meeting of the American Telephone and Tele- 
graph Company there were no changes in the directorate, and 
the following were elected: Charles W. Amory, George F. Baker, 
Francis Blake, Charles P. Bowditch, George L. Bradley, Alexander 
Cochrane, T. Jefferson Coolidge, Jr., W. Murray Crane, Frederick 
P. Fish, Henry S. Howe, Charles Eustis Hubbard, Charles E 
Perkins, William Lowell Putnam, Thomas Sanders, Nathanie! 
Thayer, Theodore N. Vail, John I. Waterbury, Moses Williams. 
Resolutions were passed authorizing the transfer of certain lines 
in the state of Georgia to the company actually operating them 
for $350,000, and in the state of Alabama for $148,000, This is 
merely a formal transfer designed to meet the legal requirements 
of these two states. The by-laws of the company were amended 
in accordance with suggestions of President Fish, made in order 
to facilitate the company’s business. 


Philadelphia: Closing. 
Electric Company of America............. 12 
Electric Storage Battery common.......... 8814 
Electric Storage Battery preferred.......... 8814 
PGRN ION ig a oh e es haven wcuewses 11% 
Philadelphia Rapid Transit................ 31 
United Gas Improvement.................. 116% 

Chicago: Closing 
CHigs ane ROMO. 6 a ose icddiecenceiwiaces 138 
Oe eB ee ee 169 
Metropolitan Elevated preferred............ 63 
National Carbon common.................. 42% 
National Carbon preferred................. 112 
Union Traction comimam.. ....... 2.000200. 10 
Union, Traction preferred. ..... 26. .cccccecs 40 








606 





INDUSTRIAL ITEMS. 











THAYER & COMPANY, INCORPORATED, announce their re- 
moval on April 1 to 42 Broadway, New York city. Orders for Cahall 
boiler repair parts should, to secure prompt attention, be forwarded 
to the new address. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., 
manufacturer of the Christensen air-brake and electrical machinery, 
is now occupying additional offices in the Old Colony Building, 
Chicago, Ill., and has moved the general sales office of the electrical 
department from Milwaukee to Chicago. 


THE NORTHWESTERN ELECTRIC EQUIPMENT COMPANY, 
St. Paul, Minn., has entered the field of electrical supply job- 
bers, and will carry a very complete line of electrical supplies. 
The firm is already established and known among the trade, as 
it has been doing a large business in machines and lamps for the 
last six years. 


THE SIMPLEX COMPANY, 60 Nassau street, Newark, N. J., 
is a new company which has been organized to manufacture elec- 
trical measuring instruments. The president of the company is 
Mr. M. C. Rypinski, until recently in charge of the business of 
the Empire Electrical Instrument Company, New York city, and 
previous to that with the General Electric Company. 


MACHADO & ROLLER, 203 Broadway, New Yorx city, are call- 
ing attention to the misunderstanding which seems to exist in 
the matter of the direct-current Whitney instruments. The Whit- 
ney direct-current instruments are of the permanent magnet fixed 
coil type, containing no delicate moving coil and current-carrying 
springs, eliminating the liability to burn out. At the same time 
the apparatus is stated to be sensitive enough for work on shunts. 


THE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, Pa., 
has published a net price list of electrical repairs and repair parts 
for service undertaken by its winding and repair department. This 
book makes a convenient reference work for varzous forms of 
motor repairs. The Doubleday-Hill Electric Company is the manu- 
facturer of armature coils, armature punchings, commutators, 
field coils, wire connectors, transformers, tablet boards and switch- 
boards. The company also makes a specialty of experimental work. 


QUEEN & COMPANY, Philadelphia, Pa., are distributing a 
new circular, No. 1204, descriptive of condensers and self-induc- 
tion apparatus. This circular shows a wide variety of condensers, 
from the most elaborate standards down to the small tin-case con- 
densers used extensively in telephone work. Standards of self- 
induction, both fixed and variable types, are illustrated and de- 
scribed. Curves are given, showing the absorption and leakage 
in standard condensers. Copies of this circular will be sent to 
interested parties upon request. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, is dis- 
tributing a publication of sixty pages, entitled “The Standard Auto- 
graph and Picture Book.’ This book illustrates and refers briefly 
to some of the models of fans and motors which the company is 
supplying to the trade. These books have been circulated to a con- 
siderable extent already, and the general character of the publica- 
tion has elicited many flattering comments. A motor edition of the 
same book, which omits the fan motor section, has also been dis- 
tributed. As long as the edition lasts these books will be sent 
upon request. 


THE ELECTRICAL TESTING LABORATORIES, LEightieth 
street and East End avenue, New York city, is distributing, in 
pamphlet form, a description of the equipment and facilities of 
its excellent laboratories. An interesting pamphlet devoted to the 
subject of electric incandescent lamps used as standards of candle- 
power has also been issued. This publication covers methods of 
preparations and the proper use of standard lamps, a description 
of the special type of lamp constructed for photometric work, and a 
description of a portable high-accuracy potentiometer which may be 
used in connection with seasoned and standardized incandescent 
lamps for the accurate checking of direct-current ammeters. Copies 
of these papers will be sent upon application, 
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THE CENTRAL ELECTRIC COMPANY, 207-211 East Jackson 
Boulevard, Chicago, Ill., is calling attention to its portable uni- 
versal desk lamp. The distinctive feature of this portable is that 
the adjustable arm is “self-maintaining,” remaining in any posi- 
tion in which it is placed. There are no screws, bolts nor nuts 
to loosen or tighten. The base of the portable weighs five and one- 
half pounds, is finished in either polished brass or oxidized copper 
to match the arm, and the bottom is_ felt-covered_ to 
prevent marring or injuring a polished desk. The apparatus 
is also made up as a universal bracket, so that the light may be 
thrown at any desired angle. It is adjustable either up or down, 
and swings either to the right or left. 


THE AMERICAN DIESEL ENGINE COMPANY, 11 Broadway, 
New York city, is making constant progress in the development 
of the American Diesel engine. The following contracts give evi- 
dence of the demand for this type of machine, and are also an 
indication of the sizes in which this apparatus is now manufac- 
tured: Baldwin Locomotive Works, Philadelphia, Pa., 450 horse- 
power; Gorham Manufacturing Company, Auburn, R. I., 450 horse- 
power; William Knabe & Company, Baltimore, Md., 225 horse- 
power; Citizens’ Electric Light and Ice Company, Lebanon, Ind., 
345 horse-power; city of Menasha pumping plant, Menasha, Wis., 
150 horse-power; Baxter Springs Electric Company, Baxter Springs, 
Kan., seventy-five horse-power; Effingham Light and Power Com- 
pany, Effingham, IIl., 240 horse-power. 


THE CONSOLIDATED GAS, ELECTRIC LIGHT AND POWER 
COMPANY, Baltimore, Md., announces its removal from its tempo- 
rary Office, 30 South Eutaw street, to a commodious suite of rooms 
in the Continental Trust Building. The company’s main offices include 
engineers’ department, executive department, bookkeepers’, auditors’ 
and solicitors’ departments, occupying the entire mezzanine floor. On 
the ground floor, with an entrance on Calvert street and on the main 
corridors of the building, the company has located its showroom, 
in which will be exhibited the latest developments in matters relat- 
ing to the commercial uses of electricity, such as lamps of various 
types, motors of various types and for various uses, the electrical 
cooking and heating devices. To this exhibit will be added various 
types of meters. These meters will be in operation, and will 
be for the instruction of the public in their operation and reading. 


THE WELLMAN-SEAVER-MORGAN COMPANY, with main 
office and works at Cleveland, Ohio, announces that Mr. George B. 
Damon, who has been manager of its New York office, has been 
transferred to an important position in connection with the engi- 
neering and sales department, at Cleveland, Ohio, and that Mr. W. 
A. Stadelman, for the past ten years manager of the eastern office 
of the Brown Hoisting Machinery Company, has become manager 
of the general eastern office of the Wellman-Seaver-Morgan Com- 
pany, with offices at,42 Broadway, New York city. Mr. Stadel- 
man is well and widely known from his connection with the Sprague 
Electric and Railway Motor Company; as chief engineer of the 
Equitable Electric Railway Construction Company; general manager 
of the Bristol Belt Line Railway Company and latterly in his con- 
nection with the Brown company. All enquiries and matters re- 
quiring attention convenient to the New York office of the Wellman- 
Seaver-Morgan Company will have Mr. Stadelman’s personal atten- 
tion. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville, 
N. Y., is issuing a new catalogue covering Ward Leonard enameled 
field rheostats. This announcement should not be confused with 
the recent announcement that the company has issued a new cata- 
logue covering a new motor field rheostat. The motor field rheostats 
are made up on enameled resistance tubes, and are designed with a 
four to one, six to one and eight to one taper in ampere capacity. 
The new catalogue covers generator field rheostats of the standard 
enameled type, with a two to one taper in ampere capacity. This 
catalogue will show a marked reduction in price. The Ward Leon- 
ard Electric Company announces in this catalogue that, since the 
inventions contained in the Ward Leonard rheostats have been 
placed upon the market, the reduction in the price of field rheostats 
during the past ten years has been greater than in any article of 
electrical manufacture patented or unpatented, including generators, 
motors, incandescent lamps, sockets, switches, etc. This new cata- 


logue should be secured by any one interested in this line of manu- 
facture, Copies will be sent free upon request, 








